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Introduction. 


M. Wersutt described in 1895 (15) a large number of beautiful 
vesuvianite crystals from the limestone quarry of the Tennberg, in 
the southernmost part of the parish of Ludvika, about 6 miles from 
the iron ore field of Grangesberg, in Dalecarlia. The following year 
he added to the description (14) an orientating account of the lime- 
stone quarry and the surrounding granite. Simultaneously, he dis- 
cussed the constituent-formula of the vesuvianite on the basis 
of an analysis he had himself carried out. 

As, in this account, WereuLt did not, however, deal in detail 
with the relative conditions existing between the vesuvianite and 
the other contact minerals, and as he only touched on these latter, 
I determined last year, in connection with my earlier investiga- 
tions regarding the genesis of the contact minerals of the limestone 
of the Mansjé Mountain (1) to endeavour to extend, if possible, the 
earlier work, and to look for the contacts between the limestone 
and the surrounding granite, which, as stated by WHrIBULL, were 
covered and hidden by earth, and by this means elucidate the suc- 
cession of the minerals. _ 

During my two visits to Tennberg I have been accompanied by 

G. Aunmany, Mining Engineer, to whom I take this opportunity 
of conveying my thanks for all the valuable help he gave me in 
collecting samples. I also owe a debt of gratitude to the Managers 
of the Granarspera Mines, who kindly allowed me the assistance 
of miners for the blasting work necessary for exposing the contacts 
and getting out samples, and also to A. RomAN, mining surveyor, 
who carried out the measurements and contour drawings for the 
field-map of the limestone quarry at Tennberg, on which I have 
based my petrographical map of the district. 

For the analytical treatment of the material I have had the 
advantage of obtaining the skilful assistance of Dr. N. SAHLBOM 
and Dr. G. K. Aumstrim. I have myself carried out three analyses, 
each of which, with one exception, constitutes an average of parallel 
tests. 

Unless where otherwise stated, the optical and physical deter- 
minations have been executed in accordance with the same methods 


as those employed in my Mansjé paper (1. pp. 207— 208). 


All the analyses and determinations carried out by me have been 
done at my private research institute at Ljusne. .. 


Description of the locality. 


The position of Tennberg is seen by Fig. 18, Pl. XIII, where 
the limestone occurence is marked by two black dots and where — 
there is shown the path leading from the power-station dam, to 
the west of Hellsjén, up to the outcrop on the hill top. As will © 
be seen’ from the larger geological map (Pl. XIV), I have found — 
in my investigation, two limestone quarries in the mountain, the 
larger one already described by WeutsuLt (Fig. 1) and a smaller, — 
lying to the north of the first. As, in both cases, the contact- and 3 
mineral formations proved to be fully analogous, I have restricted — 
my detailed investigations entirely to the first-named. : 

On visiting the locality I discovered that Wetsutt’s description, 1 
— which, aveortane to his own account, was based on merely a 
cursory field examination —, was in many respects erroneous, being 
probably grounded mainly on samples obtained from the waste 
dump. Otherwise he could hardly have escaped observing in the 
field the finely exposed contacts between the surrounding granite 
and the limestone, which immediately verify WxIBULL’s supposition — 
that the limestone here forms a fragmentary formation, a xenolith — 
which has sunk into the granite magma, and which contacts, both ; 
in his sketch and his description, he has located beneath the earth- 
cover outside the limestone quarry. 

As a matter of fact, the contact can be traced continously all — 
the way round the rim of the limestone, where it runs horizontally 
somewhat more than half-way up the ten-metres high southern 
wall of the quarry (Cfr. fig. 1 and Profile, Pl. XV), with a dip of — 
45 —50° southward, and vertically along the crown of the equally 
steep, northern quarry-wall. 

The indentically same extremely regular contact-formation is 
found surrounding the entire limestone body, if we except the outer- 
most western point, where, locally, a somewhat divergent mineral 
formation has occurred (Pl. XV). On crossing the normal contact, 
coming from the surrounding gray granite, it is seen how the lat- 
ter becomes more and more of a light red in towards the limestone 
and, in patches, acquires the pegmatitic habit already noticed by 
Weuisutt. Then it rapidly grows more finely grained and, after a 
sharply marked boundary, loses its dark waar and is trans- 
formed into an almost white, plagioclase-quartz rock, with a shade 
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of pink, containing almost colourless pyroxene att latter, in its 


turn, is replaced by zoisite and scapolite. It finally ends in a 
decimetre wide band, consisting almost entirely of quartz, lying 


contiguous to a sometimes eoveral decimeters broad zone of red- 
brown garnet-rock which, in its turn, turns into a still broader 


zone of grayish-green vesuvianite. 


Inside the vesuvianite there runs a narrow, often interrupted 
belt of a dark grayish-green diopside, which is separated from 
the limestone by a broad zone of radiating wollastonite. 

_ If this transformation of rock and minerals be examined in detail 
we obtain the following results: 


The Tennberg Granite. 
General description and chemical composition. 


The granite is normally a gray biotite-granite of a medium coarse- 
ness (Figs. 2 and 3) and rich in potassium, the felspars of which 
consist mainly of microcline and albite, partly in characteristic 
microperthitic- and cryptoperthitic combinations of growth. The 
felspars have been described in detail and examined analytically 
by WElBuLL, to whose accounts I refer the reader and from which 
I would merely point out the relation Ab,Mi, in normal granite, 
and Ab;Mi, in the granite nearer to the limestone contact oe pp. 
74—82). 

WEIBULL also describes a secondary albite formation Hite the 
microcline, accompanied by evidences of strong pressure in the form 


of crushed and optically non-uniform minerals, in which connection 


the secondary albite occurs in the form of lamelle on the basal 
plane and possibly after (801) in the felspar, with a highly undula- 
ting extinction. 

I have found this albite formation occasionally in the normal 
gray granite, but mainly, in that part of the granite, which has 
been influenced by the contact, and which lies in the vicinity of 
the limestone, so that the phenomenon stated by Wergutn to be 
secondary, normally and consistently forms a final accentuated link 
in the contact metamorphism, to which fact I shall return later on. 

The actual’ mineral composition of the normal granite is seen in 
detail in Analysis I, in the accompanying table below, which has 
been carried out on material obtained about 250 metres north-north- 


east of the large limestone quarry. 


a La J * \ / 
ee ean a ene 
: : ae 


othe 


% 


Sie AD, we 6 OMI 


0.28 


PHN a eit ees fet 


a ehh. oi en 3, Ov. 


PS ss is 5) eee, 
Caer) at ees 
Clan GACT et Geeta 


Spec. wt. 


Mol. 
pr 


Rite oe 


“Mode % 
EP selec 5 
72.10) 119.60) Quartz 


_ 0.35) Microcline 
(perthitic) . 


0.04 Albite 


Chlorite + 
Biotite 


Epidote . . . 
Orthite 
HW7ATCONes 2 fs as 


26.2 


43.8 


21.8 


4.6] 13.20) 12.91 


100.28 


0.30 


0.06 


0.22 


L222 


2.27 


72.95| 119.49|Qnartz . 


0.37|Microcline i a 
(perthitic) ae 


0.04|Albite . . 


Biotite + 


Chlorite . . 


Epidote . 


Orthite 


(Zircon) ee 


OF 


«Tf 


2.636 


The specific weights have all been determined by the writer. 


I. Biotite-granite from Tennberg, 240 meters distance from the limestone. An 
II. Biotite-granite from Tennberg, 75 meters distance from the limestone, Anal. H. vy. Eck 
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Using the qualitative system, 


Hornblende-granite from Tennberg, 5 meters from the limestone contact. Anal. N. Sahlbom 
Dense hornfelsic biotite-hornblende-granite from Tennberg, close to the utmost western 


point of the limestone. Anal N. Sahlbom. 
VY. Plagioclase-quartz contact rock, 1 meter from the limestone. Anal N. Sahlbom. 


Type: 
Now 6; Uthammar (S35)aj7 Co tig Dy ease 
No. 6. Uthammar (Sp 2,7 Co f,; 05-4 Kj-5): 
Now Len Alby (5-9 a.5 Cyn tg Ware Kies) 
INO dom ROGKLOVa(Sr pe, Aq4Ca-5)t1ae5e Sanaa 
— wanting — — — — — — —— 


the norms of the rocks are: 
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The biotite, forming part of the Mode of analysis I, and which 
is described by WetBuLt, is, to the greatest extent, transformed 
into chlorite, in addition to which, the extremely beautifully ery- 
stallized orthite (Pl. V, Fig. 5) is hydrated and isotropic. These 
two features, together with the comparatively rich occurence of 
light-green epidote, and the great sericitisation and kaolinisation 
of the felspars, all point to a magma with a high percentage of 
volatile compounds, mainly water. 

Therefore it is that I consider the formation of the above men- 
tioned hydrous minerals as the final hydatogenous reaction-features 
in the magma, i. e., as transformation of the primary minerals at 
the moment of solidification, all of which minerals, with the ex- 
ception. of the ferro-magnesium silicates, retained, in the main, their 
primary structural features. The secondary albite injection, spe- 
cially mentioned above, serves, too, to connect this interpretation 
with R. J. Conony’s corresponding studies of the final consolidation 
phenomena in the crystallization of igneous rocks. 

In opposition to Wersunn, I have not discovered titanite as an 
integral part of the normal granite otherwise than exceptionally; 
this granite, on the other hand, appears to bear titanium in the 
form of numerous rutile-needles in the biotite- and chlorite crystals. 

As I found, however, that,as the limestone-percentage increases, 
the titanite successively replaces the rutile in the direction towards 
the limestone contact, and that, simultaneously, the granite under- 
goes considerable alterations in its mineral composition, — altera- 
tions which are not only restricted to the relative increase (ob- 
served by WersuLt) of the sodium-percentage in the felspars —, I 
submitted these alterations to analytical tests, the results of which 
will be found under II, III, IV and V in the table above. Of 
these, II, III and V show the normal graduation towards the 
limestone; IV an abnormal form of development of the granite 

* The Journ. of Geology, Vol. XXXI, 1923, pp. 169—178. 
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close to the left point of the limestone lens. The position of the 
localities dealt with by the analyses is shown by the petrographic 
P map, Pl. XIV. 

_ The actual alterations of the mineral composition is read at once 
_from the modes given in the table above. If the alteration of the 
minerals due to contact-reaction ‘is examined separately in thin 
sections, the following interesting and characteristic features are 
t found. 

f 


Description of the minerals. 


Felspars: While as a rule, the microcline in the typical granite 
is completely unaltered, and the albite highly metamorphically 
pigmented, the condition of things towards the limestone-contact. 
is reversed, the metamorphic pigmentation of the plagioclase grow- 

ing less marked, and the microcline breaking up, more and more, 
into muscovite and quartz. A relative albite enrichment takes 
place. It is not before we reach the immediate neighbourhood of 
the limestone that there is found a noticeable absorption of CaO, 
in which connection the albite presents a zonal structure with 
more acid kernel, and is gradually transformed into a basic felspar 
which, however, reaches a limiting value at An,,, where, simul- 
taneously, the plagioclase appears to be of more homogenous com- 
‘position. I have formerly discovered a corresponding equilibrium 
An, in the case of the Mansjé granite (3. pp. 348—349) which, if 
respect be paid to the difficulty in obtaining sharp determinations 
in consequence of the great pigmentation in the case of the Mansjé 
plagioclase, can be said to be absolutely identical with that now 
found at Tennberg, An,,. 

In this connection, it may be of interest to point out how this 
equilibrium-position is also found outside the pure limestone-contact 
transformations. N. Sunpius, for instance, in his important work 
on the Geology of the Atvidaberg district (10, p. 25), points out 
that in the recrystallized rocks, the plagioclases of not more than 
40 % An have been stable, and he states (10. p. 100) that the plagio- 
clase, — anorthite especially —, is more stable during transforma- 
tion than the potassic felspars. In this instance, the An-percentage 
increases from being 7 to 10% in the plagioclase of the dark schists 
in the ore-bearing zones, up to 15—25 ~, i. e., to about the equi- 
librium-position given by me from the Mansjé6-Mt. and Tennberg. 

Together with a maximum absorption of Ca in the plagioclase, 
there is a complete disappearance of the microcline. Schematically, 
this disintegration of the microcline can be imagined thus: 
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3(K,Na),A1,9i,0,,+ 2H,O=H, (K,Na),A1,Si sO POA Na), 


Microcline Muscovite 
H, (K, Na),Al,$i,0., = 2H,0 + (K,Na),0 + 3A1,0, + 6 Si0,, 


II 4 


On the first decomposition of the microcline, there is thus formed _ 
a >dry» reaction-residue (I) which, first, enters into the process — 
of the mineral formation with the limestone in the contact (Wol-- 
lastonite), and, on the succeeding decomposition of the remaining 
muscovite, there is formed a »wet» component (II) which enters into_ 
the same process of mineral formation at a later stage (Vesuvia-— 
nite). 

In a structural respect, the perthitic combinations of the fel-— 
spars become coarser and coarser towards the limestone, and grano- 
phyric structures dominate before they are finally replaced by a 
hornfelsic pavement-structure. 

The biotite. Wertsutt has already pomted out the chloritisation 
of the biotite »here and theres. As far as I have found, this chlo- 
ritisation is the rule, and the chlorite dominates at the expense 
of the biotite. In the direction towards the limestone, however, 
there begins a marked diminution of the chloritizing and, simul- 
taneously, there makes its appearance — often in parallel combi- 
nation with the mica — a deep blue amphibole, unnoticed by 
WersutL, which, finally, entirely dominates quantitatively over the 
former mineral. 

WEIBULL has given the axial-angle of the biotite as 2 E=10 — 157 
while I have observed an evident diminution of it in the direction 
towards the limestone, and have found it to consist only of some 
degrees 2V=2-—d3°' in those instances where the mica appears 
simultaneously with the amphibole. 

The absorption I have found to be 


a = straw-yellow > @ = y = brownish-green to dark green. 


The amphibole. This consists, partly, of ordinary green horn- 
blende but, in the direction towards the limestone, it is transformed 
into a bluer hornblende, which is highly pleochroic, according to 
the scheme: 

a = § = green > y = bluish green. 

This is found in badly developed crystals, 1.o to 0.4 mm in 
size, which, megascopically, are of a dark black green and which, 
by their disappearance, mark the boundary between the granite and 
the white contact rock. Its optical character is negative. The 
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xial angle is very small, and varies in such a way that, towards 

_ the limestone contact, it approaches zero, and the mineral becomes, 
practically speaking, uni-axial. The axial-plane lies at right angles 

to the elongation, and the axial-dispersion is great, v >. 

The following optical constants have been determined: 


2V = about 2° 
obs. 


(y Pr @as = 0.0 02 
obs. 
Go. P= 200 


In consequence of the dark natural colour, it has not been pos- 
sible to carry out the determinations with absolute exactness on 
the turning-stage of the microscope. An attempt to discover and 
isolate pure crystals large enough for the grinding of an oriented 

section, was unsuccessful. a 
_ The optical characteristics place the hornblende nearest in the 
_normal-symmetrical hastingsite group, as the latter has been de- 
fined by Quensen (9, p. 146), even if the considerably smaller optic 
angle and the lower extinction angle constitute a marked difference 
between the Almunge- and the Tennberg hastingsite. In the latter 
instance, however, it lies very close to the hastingsite-like horn- 
_blende (10) described by N. Sunpius from the red alkaline gneiss- 

granite, rich in albite, of the Atvidaberg district, from which it 

is distinguished, however, by the normal symmetrical position of 
the axial plane (cfr. p. 483). Unfortunately, it has not been pos- 
‘sible to isolate material for analysis, but, from the rock analysis 

itself (N:o III), compared with the mode, it is seen that the mi- 

neral must be rich in ferrous iron and comparatively poor in 

magnesia, so that, analytically too, it is in agreement with what 
has hitherto been known of the amphiboles of the hastingsite 
group. 

The diopside-augite. This completely replaces the amphibole 
in the light quartz-plagioclase zone in the immediate neighbourhood 
of the contact. The transition from the darker amphibole-bearing 
rock to the light pyroxene-bearing is, macroscopically, very sharply 
defined. Beneath the microscope, however, there can be observed 
how a number of hastingsite crystals in the neighbourhood of the 
transitional border enclose pyroxene cores, and also how the py- 
roxene is sometimes surrounded by, partially, highly iron-oxide 
pigmented fringes of amphibole. The pyroxene, too, in the transi- 
tion-zone, is highly pigmented with brown-red flakes, and grains 


_ 
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which, in patches, make the mineral almost opaque, while i 
the limestone contact, close by, it is perfectly clear. _ 

As a rule, the pyroxene appears in grains of such small dimen 
sions that very great difficulty was encountered in the efforts to 
separate material for analysis, but a fortunate accident. put me in” 
possession of a sample where a concentration of pyroxene crystals 
had taken place, and from which, after much labour, by means of 
separation in heavy liquids, a mineral specimen of fairly satis- 
factory purity was obtained. ; 

I had at my disposal no more than 0.9236 grammes, so that I 
did not carry out any checking analysis, but I think that no great 
error has been committed anywhere during the analysis, so that 
the result of the examination, given below, may be taken as be-— 
ing correct: 


‘ 
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VE Via A 
Cie eres Ri ae eT 75.16 53.56 : 
ALOS. ee om S108 ”10.81 0.26 
RelO,e . «ofa ee Meee 0.23 2.75 
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CaQUe ce ata) eae ee » 28.384 50.53 30.16 
MaG ee eg ee 2.54 6.30 1.70 
Ki: OR eee wes eae O11 0.12 0.21 
Na,O . he 2.01 3.24 2.64 
BO Ie eh an ee 1.22 a 
100.15 _= 99.97 
Ale Diopsidic augite taken from the quarts-plagioclase rock of the Tennberg 
granite, 
VI a. Molecular-proportions of VI. 
A. Diopside-like augite from Onnadani Prode Kchigo, Japan. Analy. H. 


Yosurpo (Minerals of Japan, by T. Ogawa, Tokyo 1904, p. 124). 


The analysis displays an essential deviation from the normal 
augite analyses, both by the low percentage of magnesia and by 
the unusually high percentage of lime. The only analysis I have 
been able to discover in the literature, which shows any relation- 
ship, is that of the Japanese diopside-augite given above under A} 
whose percentage of ferric oxide is, however, considerably greater, 
and which is in almost complete want of alumina. 

Like the Japanese pyroxene, the Tennberg diopsidic augite seems 
as though it can be considered as a combination of, mainly, the 
silicates CaSiO,, CaFeSi,O, and NaFeSi,O,, and I have calculated 
its schematic composition as follows: 


Sere erreMers Fee! el iis Te we kg 


eee ee rae a tee tia # Kes ra) gles) 5: 


PLO PRO XCESE: Mereur aan GEES ARS . 


The genetically related hastingsite formerly described, con- 
sequently, displays a marked chemical relationship to the au- 
rite, by its high percentage of ferrous, and its low percentage of 
ferric iron. 
In colour, the mineral is a light greenish white, with scarcely 
noticeable pleochroism. There, occur irregularly limited crystal 
grains, 0.s to 1 mm in size, sometimes with twinning along (100). 
Its optical character is positive and g@ >¥, with a more marked 
dispersion of the one axis than of the other. The following op- 
tical constants have been determined: : 
2Vx_ Obs. = 56° 35’ 
2Vira Obs. = 55° 45’ 
2Vwa Cal. = 58° 12! 
(y — @)na (Obs.) = 0.0261 
(7 — B)xa (Obs.) = 0.0206 
(8 — a) xa (Obs.) = 0.0055 
atx, (Cal.) = 1.7105 
Pxa (Obs.) = 1.7160 
yxa (Cal.) = 1.7366 
vice = 43° 48’. 
Optically, therefore, the mineral les close to the diopsides, 
although the high angle of extinction and the lower optic angle 
bring it closer to the normal augite. 
_ T have, consequently, noted the mineral as a diopsidic augite. 
® .The epidote minerals appear in two genetically different 
: groups. nt ' 
- The first embraces the well-crystallized hydrous orthite of the 
normal granite, with a shell of light-green epidote. This epidote 
is also found as rounded grains, or in fairly large grain-aggregates 
‘surrounded by biotite, chlorite and ordinary hornblende, and is, 
apparently, a reaction-product of the decomposition of the horn- 
blende in its last stage of crystallization. 


— Mee = a «Si 
oo, 
‘ 
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It is markedly pleochroic in yellowish-green to yellow-white 

with a double refraction (vy — @)xa = 0.048 
and 2Vxa = (3 36’. 

The optical character is negative and the extinction c: a has” 
been measured at 4.5. 

If we here apply the optical constants found by GoLDSCHLAG 
for the epidote series, we should, consequently, have an epidote 
with c:a 33 % molecular-percentage of iron-epidote. 

The more the amphibole percentage increases at the expense 
of the biotite and the chlorite onwards to the limestone contact, 
the more does this iron-epidote disappear from the granite, and is 
replaced, in part, by a weakly bi-refractive zoisite. 

When, finally, the hornblende is transformed into hastingsite, 
the epidote-mineral disappears, practically speaking, entirely. At 
the same time, the orthite displays anisothropic, not hydrated 
erystals. 

The second epidote group forms a transformation-product of the 
diopsidic augite, and consists of a clinozoisite of anomalous laven- 
der-blue interference colours, sometimes including a faint light- 
green epidote. 

In the direction towards the contact, the diopside-augite becomes 
gradually surrounded by a radial reaction-rim of epidote and clino- 
zoisite which finally, altogether replace the pyroxene, and which 
border direct against the plagioclase and the quartz. The iron- 
percentage of the epidote is, however, considerably lower than it 
was in the first group. 

In certain cases — not to say in most instances — the trans- 
formation takes a step farther than it does in the rock analyzed 
under V. Immediately close to the almost pure quartz rock which 
constitutes the outermost link in the transformation of the granite 
above, the epidote mineral goes over into scapolite and stays in 
the form of larger or smaller remainders inside the middle of the 
mass of scapolite crystals which have crystallized around them. 

The refraction and bi-refringence of the scapolite have been de- 
termined at 

Ong = L598 
éxa = 1.555 


(wv — €)xa = 0.038 
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values which, on Sunprus’ curve, give a carbonate-mejonite of the 
following approximate composition: Ma,;Me,;. I have also observed 
some scapolite of the bi-refringence (w — e)x,=.0305, which indi- 
cates the presence of a chlor-scapolite of the composition Ma,,Me,.. 
Schematically, the transformation-sequence just described can be 
given by means of the following férmula-series: 


8CaAl,SiO, + 38i0, + CaO + H,O = Ca(OH), -3CaAl,Si,0 


8 
Augite-silicate 


Clino-zoisite 

where the silica and water are supplied during their movement 
towards the contact, and the lime during its wandering towards 
the granite from the contact. 


By Ca(OH), - 3CaA1,Si,0, + CO, = CaCO,- 3CaAl,Si,0, + H,0 


Clino-zoisite Carbonate-mejonite 


in which series the carbonic acid is supplied, during the movement. 
‘towards the granite, from the contact where it has been released 
on the formation of the lime-minerals, and the water is carried 
off to assist in the formation of vesuvianite in the contact zone. 

GoLpscumipt describes how in the Christianiafield (6, p. 309) 
Popidote occurs together with scapolite and as an alteration product 
pot the latter, giving the reaction formula as: 


Ca,Al,Si,0,, + HO = H,Ca,A],Si,Oz¢. 


This is the reverse of Tennberget, where undoubtedly the scapo- 
lite is the younger. It looks to me as if the Christiania-epidote 
took the place of the vesuvianite formation instead (Cfr. p. 502). 

The prehnite traverses the other minerals as a fissure-filling. 
It increases towards the contact zone, and is finally displaced by 
quartz. The fissures are seen to radiate from the same zone. 

The prehnite appears partly as crystallized in radial fans, and 
partly as isometric grains. Its dispersion is 9 >». Its optical 
character is positive and its maximum bi-refringence (y—a)=0.031 
in the case of the radiating type. This is, therefore, in agreement 
with the secondary Mansjé prehnite (1, p. 377). 

The optical characteristics of the grain type have been found 
to be somewhat different. 

2Vxa (Obs.) = 54° 54’ 
2Vwa (Cal.) = 55° 26’ 
(7 — @)xa (Obs.) = 0.0350 
(y — B)xa (Obs.) = 0.0278 
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(8 — @)xa (Obs.) = 0.0072 
Oya (Cal.) = 1.6148 
Bxa (Obs.) = 1.6220 
ya (Cal.) = 1.6498 


(y —@) is unusually high (@— a) and # are unusually low, near- 
ing the values of the datolith, but the optical sign excludes the 
aes lity of mistake and the reason may be a rather large per 
centage of water in the mineral. ; 5 


The mineralogical and chemical alteration of the granite in the 
direction towards the limestone contact. 


It has already been pointed out that the alterations of thal 
biotite, orthite and felspars, together with the decrease of the 
first epidote-group and the new- forniation and seapolitizing of the: 
second one, must signify a wandering towards the contact of 
volatile constituents, water especially. 

In the same way, the mineral formation, in the case of felspars, 
clino-zoisite and prehnite, points to a supply from the contact of 
CaO, and, in the case of the scapolite, to a streaming of CO, into 
the granite on the formation of the »skarn»-minerals of the lime- 
stone. ‘ 

The analyses-series of the normal contact alterations which are 
shown by analyses I, II, II] and V, confirm this to a certain 
extent. The percentage of lime rises from 1.31 to 6.05 % simultane- 
ously with a displacement of the proportion FeO: FeO, from 0.53 
to 9.43 % If we neglect analysis V, i. e., that of the innermost 
contact zone, where an iron enrichment of the limestone-contact 
minerals has evidently taken place, this reversion of the propor- 
tion FeO: Fe,O, signifies — not a removal of Fe,O, but a reduc- 
tion of ferric to ferrous iron. This is shown by the, practically 
speaking, constant total percentages of iron which, in J, II and 
Ill, amount to 2.73, 2.63 and 2.63 %, respectively. In the case of 
the last two analyses as compared with the first, we have, in this 
connection, to pay respect to the relative diminution in the total 
amounts of iron percentages which has arisen as a consequence 
of the additional supply of CaO. 

If on the other hand, the alteration in the proportion FeO: FeO, 
should depend on the CO,, an oxidation of the iron must Be 
expected, which is the opposite of the state of things observed. 

The reduction of the iron must, consequently, be explained in 
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ome other way, viz., by the reducing action of carbonic oxide, in 
which connection the concentration of the carbonic oxide together 
with the prevailing temperature have, in combination, been deter- 
minative of the mineral formation. To explain the apparent 
transport of the ferric iron toward the contact the following 
reaction-course may be brought to our assistance: Sy 


Fe,0, + CO ——— 3 FeO + CO, 


which reaction was made known by Finpey’s investigations 
(5. p. 313), and whose stability curve is given in Fig. 17. 

The explanation of the opposing conditions between the binding 
of CO, by the scapolite, and the. action of CO on the granite 
lying outside, lies, however, in the formation — to be described 
later on — of the typical limestone-contact minerals. As we see 
from their analyses (vesuvianite p. 491, and the garnet rock p. 487), 
they contain together a considerable surplus of ferric iron as com- 
pared. with the ferrous. 
_ The CO,-gas, released on the »skarn»-alteration of the limestone 
has in part, — in certain localities where the scapolite formation 
is wanting in the quartz plagioclase-rock perhaps altogether —, 
consequently been transformed into CO, while giving off oxygen 
for the oxidation of the iron; 1. e., the reaction given above has 
at the contact run to the left. In the granite, therefore, there 
_ has radiated out mainly CO-gas, and, under any circumstance, the 
- concentration of the CO,-gas has been so low that the reaction- 
course in the solidifying granite magma has gone to the right. 
I shall return in a later chapter (p. 529) to the deductions re- 
specting temperature and pressure which can be drawn from the 
above reasoning. 

The successive transition towards the limestone-contact of the 
hornblende into hastingsite, and of the latter into diopside-augite, 
points to a crystallization in rising concentration of CO. 

In the literature I have found some rocks which may possibly 
derive their characteristic ferro-percentages from the same causes. 

P. QuensEL’s monography of the Almunge alkaline rocks is, in 
this ‘connection, of special interest. 

The umptekite and the canadite of Almunge (Sweden) carries, 
besides an arfvedsonitic hornblende, the hastingsite, previously re- 
ferred to. No doubt the alkaline basic magma, which filled the 
volcanic »neck» of Almunge, contained a large amount of CO,-gas, 
as revealed by the presence of cancrinite and calcite in the 
canadite. The analyses published by Quensen (9. p. 193) all show 

33—230256. G. F. F. 1923. 
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a high content of ferrous iron but while the ratio RO:R,O, is 71 


in the umptekite where the hastingsite plays the dominant part, — 
it is only 4:1 in the canadite, where the arfvedsonitic hornblende — 


: ‘ ye @ 
is in evidence. Very interesting features are also the radiating 


sreaction-rims» of diopside crystals round the hastingsite of the — 


umptekite, as described by QuenseL (9. p. 173), as they suggest 


an increasing concentration of CO and a decreasing one of volatile — 


compounds, in full analogy with the transition from hastingsite- 
granite to plagioclase-diopside-rock at Tennberg. 


This analogy confirms QuENSEL’s view of the canadites as re-— 
mains of the older magma which first filled the volcanic channel, — 
during which period some of the CO, was consumed, partly by — 


oxidizing ferrous to ferric iron, and partly by entering into the 
mineral-compounds (cancrinite). It also infers, that the assimila- 
tion of limestone as a probable cause of the formation of the 
alkaline-rocks, mainly took place during the genetic period of the 
canadites, when a CO,-concentration was in evidence, while, during 
the time of the umptecitic eruption, the CO prevailed. 

But the analogy between Tennberg and Almunge at the same 
time suggests the possibility of reversing QUENSEL’s interpreta- 
tion, that is, making the canadites the cross-sections of the last 
active volcanic vents within the already completely or partly 
solidified umptekite, from where the CO, of a rather pegmatitic, 
basic and hydrous residual magma, by oxidating the ferrous iron, 
radiated CO into the surrounding umptekite. Such an interpreta- 
tion may be in harmony with the lower pegmatitic temperature 
of the oxidation of the iron, but does not fit in with QuEnsEL’s 
observations of umptekite-dykes cutting through canadite. 

The extraordinary occurrence of vesuvianite in the canadite is 
also best explained as a concentration of the volatile compounds 
of the umptekitic magma towards the basic xenoliths of canadite, 
congruously with the »drying out» of the Tennberg granite by the 
limestone’ sponge. 

P. Esxoua (2. p. 18) has described how the limestone at Breivik 
and Saude, near Larsnes, Gurskd, Norway, is surrounded by a 
contact-wall of coarse crystalline diopside and microcline, and how 
the rock, a kilometre west from the limestone, consists chiefly of 
green diopsidic pyroxene and oligoclase; i. e., a complete parallel 
to the contact-metamorphic granite given by me above, under 
analysis V, as quartz- plagioclase rock. 

It seems probable to me that the gneiss surrounding the lime- 
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stone has been transformed by an addition of CaO and submitted 
_ to CO-pressure. Esxona makes also the true remark: . 
»Probably such plagioclase-diopside rocks are limited to the 
_ vicinity of the occurence of limestone.» 
_ Another example is the granite-type described by Sunpius (10. 
: pp. 42—44) from the southern portions of the red alkaline gneiss- 
} granite district in the Atvidaberg district. This granite type 
bears, in addition to free albite (An,—An,,) a deep blue hasting- 
| sitic hornblende rich in FeO and poor in MgO, which hornblende 
_ replaces as much as up to 50» of the biotite which otherwise 
occurs there. The optical characteristics of this hornblende are: 


2V=nv0 
Gis, 18° 


« yellowish-green < green > 7 bluish-green 


thus nearly allied to those of the Tennberg hastingsite. 

This older gneiss granite which, according to Sunptus, solidified 
protoclastically as a border facies around the oligoclase-gneiss- 
granite, is in close agreement, consequently, both in its general 
mineral composition and also in its characteristic amphibole with 
the probably much younger Tennberg granite. 

The supposition may, consequently, be made that the latter had 
obtained its local formation-facies in a similar way, by its being 
erystallized under powerful CO-concentration in the magma, al- 
though, it is true, no limestone occurrences have been shown to 
exist in the immediate neighbourhood, but which may very well 
have occurred at an earlier date in connection with the adjacent 
leptite formation, now being carried away by erosion. 

A further example is mentioned in Esxona’s work op the lime- 
stone-gneiss contacts in Massachusetts (3. p. 266), where he men- 
tions Emprson (4) who, »near» the contacts between the limestone 
and the Becket granite-gneiss, found two endomorphic contact 
phenomena: 

1) a more basic boundary type, the Lee quartz-diorite, and 

2) a more salic type, the »titanite-diopside-diorite-aplite» which 
Emmrson supposed to represent a product of assimilation of the 
limestone by the granite-gneiss. 

The latter type can be paralleled by the normal quartz-plagio- 
clase boundary facies of the Tennberg granite, analyzed under V, 
while the first-mentioned has its counterpart in the local, dense 
biotite-hornblende-granite, analyzed under IV. This abnormal 
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boundary formation, which, otherwise, is found only on the western 
point of the limestone lens, and which, chemically, is in fairly 

close agreement with the red hastingsite-granite, analysis III, — 
differs from the latter by its fine-grained, almost dense structure, — 
and the character of its amphibole, being that of an ordinary horn- — 
blende, which hornblende, however, judging from its blue colour, — 
is highly actinolitic. : | ; 

The rock IV borders direct against the limestone contact’s con- 
tact-minerals, which here are restricted to some garnet and, mainly, 
diopside, and presents no gradual transition, via the quartzplagio-— 
clase rock, to quartz-garnet-rock. There has been here no water- | 
concentration towards the limestone-contact for vesuvianite forma- 
tion, neither has the lime occurred in sufficient quantity to absorb 
any considerable amount of silica or fluid constituents. Judging 
from the dense structure, a somewhat rapid cooling has taken 
place, and the chemical alteration restricts itself to an absorption 
by the plagioclase of CaO from the limestone. The potassium- 
felspar appears as microcline and orthoclase, while the perthitic 
structural forms are wanting. 

The difference between the two. contact-types of granite is there- 
fore to be sought for, primarily, in the absorption-capacity of the 
neighbouring limestone, and, secondarily, in ‘the resulting and 
varying concentrations of »volatile compounds». It is possible, too, 
that differences in temperature have played a part. The more 
rapid cooling of the granite in the one case, therefore, depends 
on »physico-chemical conditions», as has already been surmised by | 
Esxoua (3. p. 293) but it is also possible, although not so probable, 
that it may have been brought about by the western point of the 
limestone lens, where the abnormal contact-type occurs, having once 
formed part of a rather large »cold> limestone wall, against which 
the granite was cooled, and from which the present fragment of 
rock has been torn. 


F The Contact Rocks. 
The garnet rock. 


The diopside-bearing quartz-plagioclase rock which, consequently, 
forms the normal final contact-transformation of the Tennberget 
granite, is distinguished from the limestone-contact mineral forma- 
tion proper by a zone of pure, milk-white quartz, from a few 
centimetres to a decimetre in breadth, into which the rock is 
successively transformed. Towards the limestone there appear 
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some few microscopic garnet crystals within the quartz and: then, 
with a sharply defined border towards the quartz, follows the 
-garnet-rock. itself. Its thickness varies, but seldom exceeds one 
and a half decimetre. . . 

The garnet-rock,’ which is a grossularite, appears in the form | 
of a dense red-brown mass which, however, in the vicinity of the 
quartz zone, presents. cavities, from 5 to 10 mm in diameter, 
within which the mineral is crystallized in dodecahedrons, some- 
times in combination with trigonal trisoctahedrons. There also 
occur regular crystal facies against the exterior quartz mass, and 
towards the interior vesuvianite- or wollastonite rock, as well as 
against the quartz and calcite residues, enclosed in the garnet rock. 

Beneath the microscope the garnet presents, in the neighbourhood 
of the contact towards the wollastonite especially, a marked zonal 
structure, as well as weak birefringence, with the result that, in 
the polarized light, it can sometimes only be distinguished with 
difficulty from the vesuvianite. There is sometimes observed a 
_ microcline-like gridiron structure. 

I have previously described the same phenomenon from Mansjé 
- Mountain (1. p. 365). In this connection, the outermost zones are 
_ always a darker brown than the inner one; i. e. they are, conse- 
quently, probably richer in iron. pt 
_ The red-brown vesuvianite, which is easily mistaken for garnet, 
as described by Wersutt (14. p. 91), I have been unable to trace, 
either in thin sections or in the rock. It appears to me- not im- 
probable that it has been confused with the birefringent garnet parts. 
The optical characteristics of the grossularite, as compared with 
the newer determinations from the Mansjé Mountain and Pargas 
are as follows: 


Tennberg Mansjé Mt. Pargas 
(ECKERMANN) (ECKERMANN)  (LAITAKARI) 
Refraction (det. by prism.) n,,; = 1.7592 1.7489 1.738 
Ws 1.7633 1.7531 1.7418 
Dina = 1.7746 1.7646 1.7525 
STV comcanrsiy <'seO y os fel: : 4,076 4.254 — 


My above refraction determinations have been carried out with 
a prism of 8 32’ refracting edge. 

Microscopically, the main mass of the garnet is homogeneous 
and wants the traversing, narrow vesuvianite prisms distinguishing. 
the otherwise nearly related Mansjé-grossularite of »romanzowite 
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type. The garnet, however, bears enclosures of hedenbergitic 
diopside, and, occasionally, surplus residues of crystallized quartz ° 
and calcite, which latter feature holds good, especially, of the zone — 
nearest to the quartz-plagioclase rock. In this connection, quartz — 
and calcite occur within the same enclosures. — 

As described before, the garnet is normally limited inwards — 
towards the limestone by vesuvianite, but, towards the apices of — 
the limestone lens, and in certain fissure-fillings traversing the 
limestone, the grossularite borders on wollastonite instead. In — 
these instances we can clearly observe how the radiating crystal- — 
pencils of wollastonite, like the earlier crystallized, are enclosed by 
the garnet. Along the crystal faces of the garnet towards the 
calcium silicate, there also appears an evident accumulation of 
hedenbergitic rounded grains of diopside. Wollastonite and quartz 
are also found in contact with each other close to the garnet. 

The above-mentioned fissures begin from the inner part of the © 
normal garnet zone, i. e., from the garnet-vesuvianite contact, and 
traverse the limestone, cutting across both the older contact- 
mineral formation and an, on a large scale visible, actual or apparent 
stratification of the main mass of the limestone. 

Figs. 9 and 11 shows such a »garnet-dyke», surrounded by a 
border-zone of wollastonite and narrow streaks of garnet. Fig. 
10 is an enlargement of such a small lateral streak, where we 
can observe how the wollastonite has grown radially from puncti- 
form crystallization-centres, — often consisting of a diopside 
crystal —, and how, afterwards, the points of the wollastonite 
needles end in garnet occupying the remaining intermediate space. 

I shall return later on (p. 526) to the genetic origin of this 
apparent stratification of lime-silicate and alumina-iron-lime-sili- 
cate. 

Analysis VII below has been carried out by K. Aumsrrim on a 
garnet sample, collected by me by means of careful separation in 
heavy liquids of the pulverized normal garnet-rock. The ferrous 
iron was determined from material pulverized ander absolute 
alcohol, after which the mineral was dissolved by means of hydro- 
fluoric acid under a paraffin-cover. The water was determined, 
partly in accordance with Lawrence Smrrn, at 0.37 %, and, partly 
in accordance with Prunrrexp, at 0.44 %, which latter, as being the 
most probable, was used when computing the results of the ana- 
lysis. A later checking analysis of the FeO gave 2.37 %. 
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en Vit ) Nita) A B 
Sere 37.22 61.72 ~ 39.46 38.82 
~ ee se 0.15 0.19 0.37 1.23 
(OOO eer, ae ol 15.38 15.05 21.71 15.41 
WE Ounce. mea 8.52 3.34 0.24 6.87 
eo HeObey a7 ol) (gan es 2.35 B27 2.06 2.42 
NGO Seas ou 1.47 2.07 0.12 0.18 
Wald ee os) ohare sate At 34.07 60.74 34.74 34.638 
MTG as cc Tess 0.52 1.26 0.61 tr. 
BiG de 120s ee Ot ay 2.44 0.65 — 
100,12 99.96 99.56 
DP. Wits eee 4.076 (ECKERMANN) 4.254 (ECKERMANN) 
\a lie Grossularite from Tennberg Mt. Anal. K. Aumsrrom. 
Vil a. Moleeular proportions of VII. 
A. Grossularite from the lower pegmatite dyke at Mansjé Mt. Anal. H. y. 
ECKERMANN (1. p. 365). 
B. Grossuiarite from Tara, Pargas, Finland. Anal. E. SanpeEnin. 


Analysis VII corresponds to the proportion RO,:R,O,: RO = 
as. 33:30. 

This proportion agrees but badly with the garnet-formula, and, 
on calculating according to the various species of garnets, gives 
a surplus of CaO and SiO, in the proportion of 9:1. As the 
analysis-sample, before being sent to Dr. AtmstRéM, was finely 
pulverized in an agate mortar, and was treated with acetic acid 
so as to dissolve calcium components, it is hardly probable that 
any physically enclosed calcite has given rise to this surplus, but 
there seems to be, in this case, a solid solution of CaO or a pre- 
sence of orthosilicate. It is possible that part of the lime corres- 
ponding to the silica is bound as wollastonite microclites (cfr. 1. 
p 365). : 

If we disregard the surplus of CaO and SiO, and also the rather 
high percentage of water, we obtain the following composition of 
the garnet: 

60.8 % Grossularite 
28.2 % Andradite 

5.7 % Almandite 

3.6 % Spessartite 
1.7.%. Pyrope 
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What is very striking, is the comparatively high percentage of 
manganese-garnet, which must come from the granite, although 
the latter presents only very low percentages of MnO, even if 
these increase towards the contact, or, from 0.03 to 0.07 %.-Conse- 
quently, as we shall find that the vesuvianite, to be described later | 
on, also has a high percentage of manganese, there must exist an 
enrichment of manganese in the contact minerals, a phenomenon ~ 
which has already been pointed out by GoLpscumipT (6. p. 215), 
in connection with the Christiania field. 

That the manganese does not come from the limestone itself, or — 
only to a small degree from its primary impurities, is seen by 
Wersuti's analyses (14. pp. 84—85) which gaye: . 


| MnO + FeO =.0.13 %. 


In fine-grained Calcite: MgO 0.014 218 
_ {MnO + FeO = tr. % . ' 
In coarse-grained Calcite: Pen . 0.14 % 
. jo 


The composition of the Tennberg-grossularite, consequently, is 
on account of its higher percentages of MnO and Fe,O, rather 
different from the Mansjé grossularite previously analyzed by me, 
and which has been given above, under Analysis A, for the sake 
of comparison. It agrees, on the other hand, with the exception 
if its lower manganese percentage and its higher percentage ot 
titanite, with the analysis of garnet from Tara, at Pargas, given 
under B. 

-The mineral paragenesis of grossularite in the contact itself is 
as follows: quarts, calcite, diopside, wollastonite, vesuvianite. 


The vesuvianite-rock. 


This appears as a zone within the garnet rock, sometimes as 
much as half a metre thick. On the side towards the garnet, it 
is frequently limited by beautiful crystal faces, just as it is with 
respect to the wollastonite which separates it from the limestone, 
and to the cavities and enclosures of quartz and calcite. 

The mineral, which lies closely to the wollastonite, is almost 
always traversed by wollastonite needles, which are frequently 
shown to be genetically older than the vesuvianite, by continuing 
outside the latter, or having been broken away from the outer, 
and now differently oriented bedding. This phenomenon has too, 
been previously noticed by WurBuLt (14. p. 86). 


al 
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Wersutt’s statement that the vesuvianite occurs mostly in irre- 
gular veins and. lenticular. masses in the vicinity of the granite 
contact, is, on the other hand, probably incorrect. It is possible 
that the vesuvianite may have, in some few instances appeared, like 
_ the garnet described above, in some fissure which has cut off a corner of 
the limestone lens, in which case the vesuvianite would have appeared 
_ between the garnet and the wollastonite, in the following order: 
__ >limestone-wollastonite-vesuvianite-garnet-vesuvianite-wollastonite- 
limestone», 

but, as a rule, it occurs zonally crystallized between the garnet 
and wollastonite of the great contact. 

I have not carried out any measurements of the vesuvianite 
crystal, but refer to WxrButt’s careful investigations (2), and give 
the independent surface-forms and several vicinal surfaces found 

by him: 

(001), (110), (100), (210), (310), (610), (111), (331), (112), (113), (551), 
(455), (119), (101), (201), (802), (102), (301), (421), (811), (312), (313) 
-and (212). 

The, so to speak, »planed-in» grooves, pointed out by Wersunn, 
have also been found by me where the vesuvianite has bordered 
the enclosed calcite- and quartz-residues. WautBuLi has explained 
this phenomenon by the theory that the calcite already existed in 
a solid form on the crystallizing of the vesuvianite, giving, as his 
reason, that the grooves are sometimes reproductions of the twin- 
ning-striations of the calcite, and also that vesuvianite-crystals 
contain enclosures of calcite and diopside. According to WEIBULL, 
consequently, during the crystallizing of the vesuvianite, there 
would have been mechanically added solid calcite crystals, which 
prevented the mathematical limitation of the crystals but not the 
crystalline growth itself (14. p. 88). 

I do not think that this explanation of the phenomenon is the 
correct one. I do not, of course, wish to deny that it is possible 
that mechanically preyed loose calcite-crystals may occasionally 
have been enclosed within the vesuvianite, but I consider that the 
normal process has been an expulsion, during the crystallizing of 
the vesuvianite, of previously dissolved CaO which, in consequence 
of concentration, pressure and alterations of temperature, was 
unable to remain longer in solution, but crystallized in solid form 
simultaneously with the last layers of the surrounding vesuvianite- 
erystals. The calcite, especially, which has been solidified in sharp- 
edged spaces between the vesuvianite crystals, and whose con- 
torted twinning (Fig. 16) points to great pressure, is frequently rol- 


. 
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led out, in wedge-shape, between the crystal surfaces, the solidifi- 
cation appearing to have, possibly, been somewhat precedent to 
that of the last vesuvianite substance, but, taken as a whole, si- 
multaneously with it. : 
This calcite residue, under the microscope, is frequently highly — 

pigmented and, in the sample, enamel-white, and appears to be 
transformed into new mineral combinations. It is true that the 
pigmentation renders reliable optical determinations impossible, but 
some observations showing bi-axial positive interference figures 
and positive elongation, together with an axial angle of about 
60°--70°, and a birefringence of about 0.040, point to the presence 
of pectolith (Ca, Na,, H,) SiO, or an epidote mineral. . 

The axial ratio of Tennberg-vesuvianite have been calculated by 
WEIBULL at a: c = 1: 0.53539. 

Optically, the crystalls are negative, and fairly homogeneous with 
a yellow-green to grayish-brown-green colour. There are found, | 
however, just as in the garnet in the tontact with wollastonite, 
and also around the calcite enclosures, darker yellow-green border- 
zones in the crystals, which show a somewhat varying birefringence 
and traces of pleochroism. On the other hand, I have not found 
undulous extinction in patches of chess-board structure, as in the 
vesuvianite in the pegmatite veins of Mansjé (3. p. 373) except in 
those parts bordering the wollastonite. Even then the phenome- 
non is rather faint. | 

I have determined the following characteristics, and give them 
in comparison with the homogeneous yesuvianite (from the lime-— 
stone) of Mansjé: 


Tennberg Mansjé 
(ECKERMANN) (ECKERMANN) 
Refraction Na = 17282 1.72538 
Fa et 1.7189 1.7204 
(@w—e) Nala 0.0043 0.0049 
fy + 15° 
Ss - 5 = Tt 32 
p. Wt “70 3.417 3.336 


Dr. K. Atmsrrém, too, has made a determination of the specific 
weight and has obtained almost the same value: 3.421. The re- 
fracting edge of the prism used by me, was 20° 54’. In my dis- 
sertation on the Mansjé Minerals (1. p. 371), there were given two 
new vesuvianite analyses, one of which, however, was incomplete, 
the fluorine and alkalies not having been determined. Consequently, 


Bd. 45... 6—.| ROCKS AND MINERALS OF TENNBERG. 491 


I did not enter into any discussion — based on these analyses — 
of the composition of the vesuvianite, but reserved this question 
until the Tennberg analyses, then partly in process, and the un- 
finished Mansjé determinations were all completed. 

Of the Tennberg vesuvianite, three samples have been taken for 
analysis; one from the outer contact towards the garnet-rock; one 
from the middle of the xenomorphous vesuvianite-rock (with a to- 
tal thickness of three decimetres), and one from the inner contact 
towards the wollastonite. The results are given below under VIIL, 
VIII, and VIII; A and B give the Mansjé analyses, in which 
connection, there are given in A the newly obtained determinations 
of the flourine and the alkalies, while, under C, there is reprodu- 
ced WeIBULL’s analyses of the Tennberg vesuvianite. The mole- 
cular percentages have been recalculated in accordance with the 
table of atomic weights of 1911. 


j 
' 


@ l 
| 2 = > | = 3 

| | aR lapel Na Putin 
mstO, .. . 36.70 60.86) 36.7961.01 36.84 61.09 36.60/60.70, 37.20 61.69 37.83|62.74, 
ri0;... .| 0.72) 0.90) 0.49] 0.61 0.36) 0.45 1.58) 1.97; 1.68! 2.10 0.00 =| 
Al,O,. . . 18.44/18.04| 17.61 17.22) 16.9816.61) 17.9217.58) 17.56)17.18) 16.92|16.56, 
_Fe,0;. . .| 1.58} 0.99) 2.41) 1.51) - 2.72) 1.70 0.50 0.81) 0.88 0.21 1.78) L141 
FeO . . . | 2.92] 4.06) 2.74) 8.60, 2.69) 3.74) 2.80) 3.90 2.84) 3,95, 3.36) 4.68 
/MnO . . . 0.24| 0.84 0.50, 0.71, 0.61) 0.86 0.06 0.08 =| — - 0.06] 0.08 
| C20. . . \32.92/58.69 34.46 161.44) 36.75 65.52 35.55|63.37| 35.68|63.61 35.01/62 42, 
/MgO . . .| 4.00] 9.99! 2.94) 7.31] 2.03| 5.04 2.54) 6.80 2.69/ 6.47) 2.20| 5.46 
/K,0 . . . | 0.19) 0.20] 0.14) 0.15) 0.04) 0.04) 0.06) 0,06, 0.05) 0.05 0.28 0.24 
| Na,O . . . | 0.68) 1.10 0.65 1.06 0.18) 0.29 0.20 0.32) 0.18) 0.24 a 1.66, 

ee, 0,2. * . 0-00) Fe ay 0a, — 000) — -— 

|F .. . .| 0°96) 5:05) 0:84) 4-41 et 4.36) 0.58 3.05) 0.54) 2.84) 1.72 
| H,0 . . .| 0.59] 3.28 _0.63| 3.47] 0.51| 2.83) 1.72) 9.55) 1.67/ 8.72| 0.77) 4.27 

—o=F. 99.941 —[10020) 100.54) (100.11) 00.29 = 101.03) 

lo4o} | O85; | Oss) | 026] | O23; | O78) 

99.541 | 99.85 100.19 99.36. 100.06 100.30, 
| Sp. Wt.. . |3.381) 3.401 | 4.417 3.336 | 3.316 | 3.325 


VIII,. Vesuvianite from the outer vesuvianite contact at Tennberg. Anal. N. 
SAHLBOM. 
VIII,a. Molecular proportions of VIII,. 


VIII,  Vesuvianite from middle of vesuvianite-rock, ae ee ie rae 
Ecxermann (SiO, and CaO H. von ECKERMANN and G. HAGLUND). 
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VIII,2. Molecular proportions of VIII,. { 
VIII;. Vesuvianite’ from the inner yesuvianite contact at Tennberg. Anal. Ks 


ALMSTROM. | 

VILE a. Molecular BrOporciada. of VIII,. 3 

Ae Vesuvianite from the lower pegmatite-dykes at Manes Mount.. Anal..H. 

von Eckrermann (1. p. 372). * 

Aa. Molecular proportions of A. h 

B. Vesuvianite from the limestone outside the pegmatite-dykes at Mansjeg ' 
Mount. Anal. N. Sanupom (1. p. 372). 

Ba. Molecular proportions of B.. ‘* 

C. Vesuvianite from Tennberg. Anal. M. Werpuut (14. p. 89). . 

Ca. Molecular proportions of C. 3 


If the alkalies dnd the RO-group be put together, as was done on 
the previous slight discussion of the Mansjé-analyses, the following 
proportions are obtained: 


R50) 2 -2RO 0 RO Oe 
PATRI S18] VU s Apes et te mee ees O94 se 12.005 0.98 mae 
Amallysise Vill Uc recom ace oie sua oe L.03. 2) )12200 2 0008 noe 
PEMA TEE MEU A 7 BOG SG Ee 0.80) 52 512.000 seo Bone 
PE Bee, ee as ae (Oe 18022, 12200) e006 em oes Ss 
‘Analysis AB gcc tes ado ae eee 1.68.3 W200 slo mae eG 
Analysis C .... EST Saber ae L420 SIZ 00. 1007s so 


Analysis A, consequently, agrees pretty well, and analysis B 
not so well, with T'scuerMaKk-Beckn’s constitution-formula for ve- 
suvianite: 


2, RO:e 12 RO wien Gs, Sone, 


while the analyses VIII,, VIII, and VIII, give only about one- 
half of the amount of R,O and consequently, are in better agree. 
ment with the proportion obtained by WerBuLt by analysis C: 


TW ae ELS and sales KO, 0 ee he 
== 10 2k 2Sr 1se = 035. 3. 67 = One 

Mi 11.78 1.39 

from which he obtained the formula 
R,O-- 12 RO - 10 KOs 2s: 0; 
or, in its complete form: 
Ca; (Mg, Fe, Ca, Mn, Na,, K,, H, (Mg OH),)" Al, (Al, Fe, Ti, Be) 
(OH, F) O,,8i, 


WEIBULL, consequently, considered vesuvianite as a fluorine- or 
hydroxyl-bearing orthosilicate of bivalent and trivalent radical 


, ne pee at 
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A }: : 4 ff 
EL. 


groups, so that, if F is allowed to stand also for (OH), Wersuuts’s 
formula can quite generally be written: © 


Ca,R™ RR F O,, Si, 


As a ground for this theory there was, too, the double réle 
played by hydrogen as a substitute for both F and R"™, which 
result WerpuL. thought he had obtained by experimental solutions 
in hydrochloric acid of fused and unheated vesuvianite, in which 
experiments, the unheated mineral was found to be insoluble; the 
vesuvianite which had been brought to a red heat was homoge- 
neously decomposable with difficulty, while that brought to a white 
cheat was easily soluble. Werrsutt, consequently, classified the 
water in the vesuvianite into basic water and acid water. 
_  Wetsutt further pointed out how the alkali-percentage, on the 
whole, increases and decreases with the proportion of flourine; a 
characteristic which we find confirmed by the new analyses published 
_ above. 
_ Simultaneously with Wersutr, the late Hs. Sséarun (11. p. 267) 
gave another interpretation of the constitution of vesuvianite, which 
_he considered to be an orthosilicate with the formula: 


Al (Si0,), Ry}, R™ 


where RUE =—(Al OH)", (Al F)", Ca, Mg, Na,, H, and possibly 
also (Ca OH),, 
which corresponds to a radicle ratio: 
BOy hee O30 Fo) 02 129 


a value which is not at all in agreement with those for the new. 
analyses given by me above. 

Wetsuit. had already emphasized, that all reliable analyses led 
to the proportion RO, : R,O,=10:3, a proportion which is vi- 
sible in the Tennberg and Mansjé analyses, too, and which con- 
sequently, purely statistically, from their consistency, must be 
considered as correct. 

Some few years ago, G. Tscuzrmak (13), too, published a 
new vesuvianite formula, based on two analyses carried out in 1880 
with Ala-material, by E. Lupwte. Tscuermax begins by stating 
that the molecular proportion Ca + Mg proves to be twice that of 
Al, so that the sum RO + Al is divided by three, and the cor- 
rected Al-value thus obtained is afterwards employed as a divi- 
sor, in order to obtain the proportions: 

Si: Al: Ca‘: Me : H, where Al & 1. 


ee Ne 7 ae See 
, 7 Ne act 
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Accepting the close genetic connection, pointed out by Goup- 
ScHMIpT, between vesuvianite and garnet, Tscuermak divides th 
formula obtained: 


Si,,Al,,Ca;sMg,H,0;. 
into a garnet group and a combined group: 


4 §i,A],Ca,0,o.+ Si,Al,Ca,Mg,H,O., 


This combined group is divided, as a result of the experience 
that vesuvianite is often transformed into orthochlorite and ser- 
pentine, and that in the orthochlorite there enters the amesite 
substance: Si Al, Mg, H, O, = At and the serpentine substance: 
Si, Mg, H, 0,=Sp, into four different hypothetical silicates, nearly 
allied to the transformation-product, viz.: 


Si,R,H,O, = §’, SiA],R,H,0, = A’, Si,R,H,0,. = 
—T’ and Si R,H,0,— E’ 


From these, Tscuermak then combines the formula given for all 
vesuvianites: 


4 Si,Al, Ca, 0,,- a (22 8'+7T’)-7 @ A’—T’)-0(2 E'—S)G 
é (2 E’'—A’), where « + y+ 0 +¢=1, and where the weight of 
the garnet substance proves, as a rule, to form two-thirds of the 
mineral. 

This extremely complicated formula calculation has been tried 
by TscuERMAK in 31 chosen analyses, and he has found a support 
for his theory in the fairly exact agreement of the results. I can- 
not form any other opinion, however, than that if he had employed 
an additional number of other, similar, hypothetical silicates, he 
would have been able to carry the agreement still further. The 
whole thing resolves itself into an equation-puzzle, with an in- 
creasing number of unknowns, and a constantly decreasing average 
mathematical error. I cannot see that there have been given any 
conclusive redsons for assuming that just the silicates supposed 
are either possible or correct. 

Consequently, I have not carried out any re-calculation of my 
analyses in accordance with Tscuermaxk’s formula, but, on the 
other hand, I have estimated their molecular proportions in accor- 
dance with the corrective method given by him. I then obtain, 
if Fe! and Mn are combined with Mg, Fe! with Al, and Ti with 
Si, the following figures: 
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Si Al Ca Mg Tals, 32 K, Na eS 
at - % 6.176 3.806 = 5.869 1.482.161 ~~ 0.10 3.702 
etree 6.162 3.746 144181) .185— 0.121 3.690 
a 6.154 3.662 6.552 0.964 1.002 0.033 3.726 
ee ks 6.267 3.568 = 6.887). 1.028) 2.215 0.038 3.644 
ween 6.379 3.478 6.361 ~— 1.062 2.028 ~——0.029 3.634 
ek a 6.274 3.584 «6.242 «1.022.759 ~~ 0.210 3.600 
and, after division by the corrected Al-value: 
Si AN Can Me a a KN, 
|| Ls ciel ean an 166° 108) 159° 0.397 ‘0.31 0.34 
“/ Ue" 25 a 1.67 1.01 1.66 0.32 0.31 ek 1) 
NEL cs 97S le Pa 1.65 0.99 1.76 0.26 0.27 0.28 
> eee -. 173 «600.98 «61.75 = 0.28) 0.61) (2 
| Aaa ae 176 0.96 175 0.29 0.564 nes| 2) 
ae ae oe 174 0.98 1.75 0,28 Wa 0.56| 


0.30) 0.82) 1) 


mero . 1.70 0.99 Hal 0.30 
0.55 0.58] 2) 


If the alkalies be added to the hydroxylic group, there is, con- 
sequently, obtained from the average the following two formule 
for the composition of vesuvianite: 


1) Si,,Al,,Ca,,Mg, (H, F, K, Na), Ogg 
2) Si,,Al,,Ca,;Mg, (H, F, K, Na), Or 


the Jatter of which is in complete agreement with the above com- 
position found by TscHERMaK. 

Jf my figures be regarded more closely, however, it will be 
seen how not only the alkalies and F, H, divide the analyses into 
two groups, but how the silica does the same thing, too. In addi- 
tion, Ca and Mg, although each of them presents varying values 
in analyses VIII, and VIII,, are, in comparison with the succeed- 
ing analyses, constant as regards their sums. 

We might, therefore, set down the following formula: 


Analysis VILI,: Si,,-Al,,,Ca,,.Mz,,.H,; 0.,,;—10 Ca,Al,S8i;0,, + 


Garnet 
+ CaMeSi,O, + CaSiO, + 7 Mg(OH), 
Diopside Wollastonite Brucite 


Analysis C: Si,,;A],99Ca,;;Mg.;H;.0,., = Si, Al,Ca,;MgH,0.,, = 
= 2Ca,A1,S8i,0,, + CaSiO, + Mg(OH), 


Garnet Wollastonite Brucite 


496 - : ‘HARRY VON ECKERMANN. —_ [Nov.—Dee. 1928 
Aeatioe Analysis 2): Si,,Al,,Ca,;Mg,H, O,. = 5Ca,A1,8i,0,, as 
Garnet 
+ 2CaSiO, + 3Mg(OH), © 


Wollastonite Brucite 


In every instance, ther efore, the vesuvianite is derived as con-— 
sisting of garnet, just as T'scuERMAK has supposed, but, instead of 
his hypothetical silicates the constitution includes known minerals 
of the paragenesis of the vesuvianite. 

Gotpsvnmip1’s schematic formula from the contact- metamorphosis 
of the Christiania-field (6): 


Garnet + Wollastonite + Water = Vesuvianite 


should, consequently, in order to be brought into agreement with 
the result of my analyses, be expanded to: 


Garnet + Wollastonite (+ diopside) + Brucite = Vesuvianite. 


Brucite has been described as crystaNized rims around kernels 
of periclase at Kitten, in Nordmarken (11), and LinpEMann (refe- 
rence Z. f. Kr. Vol, 42, p. 611) has stated the normal contact- 
mineral-paragenesis at Auerbach, Markirch, and Predazzo, to con- 
sist of garnet, wollastonite, vesuvianite, diopside and periclase, and 
he has also described how the periclase at Predazzo has been par- 
tially or entirely replaced by brucite-pseudomorphs. The bru- 
cite transformation disappears, however, to judge from LinpE- 
MANN’s description, with the formation of vesuvianite, so that a 
distinct connection exists between the presence of Mg(OH),-mole- 
cules and the formation of vesuvianite. 

The above-mentioned scheme for the composition of vesuvianite 
has, consequently, the support of existing parageneses. 

But even if this scheme is preferable to TscueRMAK’s equation- 
formula, it does not satisfactorily explain the different kinds of 
water-percentages, proved by WEIBULL, in the molecular-construc- 
tions, nor the variations of the alkalies with flourine, nor, and 
least of all, the place of the flourine in the formula. In vesuvia- 
nite with a high percentage of flourine and low amount of water, 
the brucite should, namely, be replaced entirely or partially by 
MgF,; i. e., by a gaseous-, instead of a mineral component. 

The combination MgF, carries one’s thoughts instead at once 
to the humite group- -minerals, which also exist in the paragenesis 
of the vesuvianite; i. e. to the H, F-orthosilicates. 

During the earlier discussion of the result of the Tennberg ana- 
lyses, mien Mr E. Nortn, of »The Nystrém Institutes, Taiyuanfu 
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Shansi, N. China, my friend mentioned his supposition, based on 
his earlier, but unpublished investigations of the thermal disso- 
ciation of vesuvianite, that the mineral could be regarded as a 
combination of a hydrous alumina-silicate with a non- -hydrous 
orthosilicate, in agreement with, for instance, the constitution of 
the biotite. 

_ Gotpscumipr has also shown how in the Christiania field (6, p. 
386) prebnite has been found as an alteration-product of vesuvia- 
‘nite, GoLpDscHMIDT gives the ideal formula: 


H,Ca,A1,$i,0,, = H,Ca,A1,Si,0,, + Ca,Sid, 


-and assumes that the orthosilicate has been carried away in solu- 
tion. 

It seems to me as if another explanation may be more probable, 
viz., that the prehnite has crystallized in the geodes and between 
the vesuvianite crystals after all excess of lime above silica has 
been used up, and only an excess of water left. 

In such a case the vesuvianite, consequently, must be considered 
as a combination of a hydrated alumo-silicate and an orthosilicate, 

as suggested by Noriy. 

By combining this theory with the fluorine-bearing orthosili- 
cates, I have, too, succeeded in obtaining a formula which seems 
not only to fit in with the analyses, but also to explain how the 
water in the vesuvianite can behave, both, as WxrreuLi found, bound 
in two different molecular component-groups, and also, in agree- 
ment with the results obtained by other investigators, bound only 
in one of them. 

When working out this formula I had also in mind two other 
minerals in the Tennberg paragenesis, which may be supposed as 
replacing garnet and brucite and which, at the same time, are not 
stable together with vesuvianite, viz., epidote and chondrodite, and 
I write the general formula for vesuvianite thus: 


|(H, Kk, F),R,” RR, (Si, TE Ooele F [[R™Si0,]}n, Be (FE; OH Wy bee j 
| R"SiO, |, 
On calculating the Tennberg and Mansjé analyses into this for- 


mula we obtain — if Mg + Fe + Mn may be given as Mg, Si+ Ti 
as Si, K + Naas K, and Al! + Fel as Al — the following result: 


34—230256. G. F. F. 1923. 
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The first analysis-group: 
VIII,, VIII, VILL, : (H, F. K),Ca,Al,SigOo, - 4 | (Ca, Mg),Si0,] 


_ The second analysis-group: ; 
“A,B.C:9[(H, F, K),Ca,Al,SigQug | - 2| ((Ca, Mg),SiO,), -Mg(F, OH), | + 
- 8CaSiO, 


+s 


The close agreement between the formula and the analyses, cor- 
rected according to the method of Tscuermax, p. 493, will be seen 
by the figures below, where K,Na has been combined with H, F: 


Analysis VIII, Analysis VIII, Analysis VIII, 

Found: Caleul: Found: Caleul: Found: Calcul; 
20810, ... 167 1.67  <20Si0.. , .1.67 Lez" 208IG) 7 Ghee 
DTOENOE 2 ee 1.59 20CaO . . . 1.66 1.67 21CaO.o aes is 
5MgO ...039 041 4Mgo ...032 0383 38MgO. . .0.26 0.25 
OAL Ore L011 1.00 GAL O ramen lcol 1.00 6A1,0,: . 0.99 1.06 


9(K,F,OH).0.38 0.88  2(K,F,OH).0.33 0.33 9(K, F,0H) . 0.29 0.38 


As will be seen by the above, the CaO and MgO replace each 
other in even molecular proportions, wherein 19, 20 and 21 CaO 
correspond to 5, 4 and 3 MgO. 

In the case of the anlyses A, B and C, on the other hand, the 
ratio CaQ:MgO is equal, and the analyses, in other respects so 
much in agreement, that 1 give here only the average: 

Analyses A, B, C. 


Found: Caleul: 
21510, eee ee ee 1.74 1.76 
21CaO ts Se aia pe eee 1.76 1.76 
AMpO 4 ten Se eee 0.28 0.83 
GAL O. i ackhs be cee Cane 0.97 1.00 
ACK EOE) ere Pe bas rae 0.61 0.66 


As the agreement, especially as regards MgO and H,0O, are 
somewhat less than it is for analyses VIII,,., 5, I have repeated 
the above calculations, neglecting TscurrmMak’s alumina correction 
and, instead, -aave employed reduction to unity of the alumina- 
percentage of each separate analysis. I then obtain: 


Si Al Ca Mg H+ KNa 
VILL. oes eee 1.62 1.00 1.54 0.38 0.37 
VILL ey Bae ae oe ee 1.65 1.00 1.63 0.31 0.387 
VIET aa as oe neem 1.68 1.00 179 0.26 0.29 
Ae ST es eer 1.76 1.00 1.76 0.29 0.68 
Bia. te a ei ae 1.83 1.00 1.83 0.30 0.60 


One Ae aR Veit 1.00 Wa 0.29 0.62 
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In these ie as Analyses VIIJ,,,,, give the same formula 
s before: 


(H, F, K),Ca,Al,Si,0,, - 4[(Ca, Mg), SiO 4 


_with the following, almost one corresponding values: 


Found: Caleul: 
LST agama all lee 1.66 
ea(Oa,Me\Oh. ..-. . o.. 2.00 1.99 
Pete eee ee eS 1.00 1.00 
PAO ORNS DY ya UE 0.338 0.33 


Analyses A and C also give the composition formerly found: 


4 
p 2 (H, F, K),Ca,A1,Si,0,,|-2{((Ca, Mg),SiO,),Ma(F, OH), | - 3CaSiO, 


with the very good agreement: 


Found: Caleul: 
BUSIOM Mey Ws ore Stee te 1.76 1.76 
BO Ona ey One ca wees 2.06 2.08 
COPANO necro eli cole eer RE oP 1.00 1.00 
AUK ORY OU Waee wa temas: tn otek 0.63 0.66 


Analysis B, on the other hand, appears to have a somewhat 
different composition, but even this latter is found to be in full 
agreement with the general vesuvianite formula, being: 


(H, F, K),Ca,A1,Si,0x, - [(Ca, Mg),Si0, |, Mg(F, OH), - 2CaSiO, 


and with the following, also very close agreement: 


Found: Calcul: 
PASTOR Pk cil aul elk idler 1.83 1.83 
OCU aa Mice ts Sie ees coPas ts 2.18 2.16 
PAL eeeree cet ES... 1.00 1.00 
CK ROE) Cee ee ies Pc es 0.60 0.66 


Finally, in order to further test the tenability of my vesuvia- 
nite theory, I have tried to bring it into agreement with one of 
the latest analyses, which have certainly been executed correctly 
and carefully, but which, hitherto, it has not been found possible 
to group within any of the earlier proposed constitution-formule. 

I found such an analysis in that carried out by Dr. Mavzexius 
and described by QuunseL (9. pp. 173, 174), from the canadite rock 
belonging to the alkaline rocks of Almunge. 
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This rare vesuvianite which, alone of its kind, occurs in a ty- 
pical igneous rock, differs from all former reliable analyses bye 


the ratio for RO being somewhat lower, as is seen by the the ana- 


lysis given below: ‘ 
% Mol. prop. 2 
$i ; 97 
SiO awe as eyecare 36.16 59 ‘| 63.08 
UNO iene es ee 8 2.49 3.11] 
ee ee: oa 
RO ek oe ae. 17.5 17 | 1900 
Tig, Okc, eyes erecgeee as 3.91 2.45 
INO Pee oe hy Ose 1.80 a 
<a 34 0.48 
Mini OW ia sa oes 0.3 daar 
Me at chien. Mitr eecer aaead 0.81 ana 
ee ee oe er roe, B83 60.08 
RO 0. Sa AO, 2 Bg ee 0.13 0.14 
Na,00% Pye d asc ee ee 0.86 1.39) 13.19 
15.0 te ais ah eee ae ae 2.10 11.66 


A calculation of the analysis leads to the formula: 
[(H, Na, K),Ca,Al,0.] [Ca,Si0, - Mg(OH),| - CaSiO, 


with the following almost perfect exactness: 


Found: Cal. 
QOSIOS or Geass apes eee 1.60 1.66 
20(CaNin\Oe | SecmhecieuGh ol aee 1.66 1.66 
GAT: O Aegan loti Us cre oe 1.00 1.00 
AH NiO ROOMS Gok etree 0.66 0.66 


In the humite-group which enters into the formula, the index 
will, in this case, be n, =1, i. e., the group does not correspond 
to any analysed mineral, but is in agreement with the composition 
of the mineral that one might expect to find lying outside the 
present extreme link of the humite series, chondrodite, viz. the pro-- 
lectite, as. described by SJéaren from Kogruvan, Nordmarken, where 
two fragmentary crystals were found. (11). 

The analysis of the Almunge vesuvianite, too, confirms, con- 
sequently the correctness of the general formula found by me and 
given above (p. 497) for the constitution of the vesuvianite. 

This formula, too, gives to a certain degree, an explanation of 
the fact that the chemical character of the water varies in diffe- 
rent vesuvianites. 

In the type represented by Analyses VIII,,,,,, the water enters 
exclusively into the epidote-silicate, while, in the other minerals 


_ 
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xamined, the water occurs bound, in addition, in the humite group.! 
A high percentage of humite, signifies, as a rule, a high percen- 
tage of fluorine and, as this, in its turn, is derived from a high 
percentage of volatile components in the magma, i. e., from high 
-alkali-percentages, too, the greater fluorine-percentage in the 
humite-group of the vesuvianite is accompanied by a greater binding 
of the alkalies in the epidote-silicate. This explains the relation, 
— pointed out by WersuLt — between fluorine and alkalies, a re- 
ation which does not always hold good, however, as is shown by 
comparison between Analyses VIII, and B, as, in local instances, 
the alkali-percentage may decrease in consequence of a simulta- 
‘neous formation of a silicate which binds alkalies but not fluorine, 
‘or more alkalies than fluorine, viz., pectolite, scapolite, phlogo- 
pite, ete. 

_ This latter interpretation of the vesuvianite as a combination 
of epidote-, humite- and diopside-wollastonite molecules shows a 
definite analogy with the first given composition: »(garnet)—(diop- 
side, wollastonite)—(brucite)». 

Analogous to the occurrence of vesuvianite excluding the pre- 
sence of brucite, the former is also wanting in the normal epidote 
paragenesis. 

The vesuvianite has at Tennberg been formed earlier than the 
garnet, and this seems to be the normal sequel also at other loca- 
lities, such as Mansjé, Pargas and the Christiania field. Goup- 
SCHMIDT’s description from the latter of the growth of vesuvianite 
in a ground-mass of garnet and calcite gives the distinct impres- 
sion of the vesuvianite being the older (6. p. 430). 

Where lower temperature or corresponding pressure has pre- 
vailed during the crystallization, the garnet has been the first to 
erystallize and the vesuvianite is wanting, even if the later-formed 
hydrated alumo-silicates and free calcite give reasonable ground 
for supposing an original magmatic solution of vesuvianitic com- 
position. 

The vesuvianite and the epidotes are, therefore, thermally sepa- 
rated by the garnet, and the paragenesis epidote-vesuvianite is 
unstable, while the vesuvianite-garnet and the garnet-epidote-rocks 
are common occurrences. The latter have recently been described 
by C. E. Trtuey, as shells of epidote and pyroxene around garnet- 


1 The first group, the epidote-olivine-type, represents the »low-tension» contact- 
metamorphosis (Tennberg type); the second group, the epidote-humite-type, represen- 
tents the »high-tension» metamorphosis (Mansjé type). The meta-silicate group »N,» 
of the latter may either be considered as a double salt or as a solid solution, furt- 
hered by the extreme physical conditions. 
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marbles found as erratics in the moraines at Cape Denison, Adeli 

Land (12. p. 244). Pt 
The position of vesuvianite to epidote in the contact-paragenesis © 

can, therefore, generally be expressed by the following schedule: 


Higher temperature <-> lower temperature 
(humite) (brucite + olivine) 


‘ bo eA a 
wollastonite-vesuvianite >- garnet eae ee ae + quartz 
*< 


diopside ~ tremolite 


The normal paragenesis of the Tennberg vesuvianite in the con- 
tact zone itself is as follows: quartz, calcite, diopside, wollastonite 
and garnet. 


The wollastonite-diopside rock. 
The wollastonite. 


Like the vesuvianite, the wollastonite normally grows radially 
from the contact-line. The broken points of crystal-pencils, already 
mentioned, can be observed enclosed both in the garnet as well 
as in the vesuvianite. The wollastonite-rock itself bears numerous 
enclosures of hedenbergitic diopside, to which | shall return later 
on (p. 504). 

The mineral is a pure white, with a silvery sheen; it is, as a 
rule, acicularly prismatic; sometimes, but rarely, crystallized in 
thin lamelle. The size of the grains seldom exceeds '/2 mm in 
diameter, but the prisms sometimes attain a length of from five 
to six millimetres. 

The following determinations have been carried out, the corre- 
sponding Mansjé mineral being given for the sake of comparison: 


Tennberg Mansjo 
(ECKERMANN) (ECKERMANN) 
Axial angle 2Vna (Obs.) = — 31°46’ — 41°51’ 
2Vna (Cal.) = — 81°56’ — 42°34’ 
Bi refringeuce (vy —@)na (Obs.)= 0.0121 0.015 
(8—a)na (Obs.) = 0.0112 0.013 
(vy —8)na (Obs.) = 0.0009 0.002 
Refraction @na (Obs.) = 1.6144 1.620 
bua (Cal). =. eves 1.633 
yna (Cal.) = 1.6265 1.635 


Extinction: ¢: 7 = ' 80°42) 32 02’ 
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The Wollastonite shows a remarkably low axial angel as well 
as bi-refringence. To check my determinations I made another 
determination in air of the axial angle on an isolated small cry- 
stal. The value found agrees fairly well with the previous com- 
plete determination series of the thin sections amounting to 


Vy, = 32°43". 


In thin section, the mineral shows cleavages along (100) and 
(001), and twinning on (100). The dispersion is inclined with 
o>? 

Dr Atmstrém has been kind enough to carry out the following 
analysis IX of a sample picked clean by me, and cleansed in di- 

lute acetic acid from any calcite that might have been attached. 
For the sake of comparison I append my earlier Mansjé analysis, 

as well as the analysis of Mte Castelli-wollastonite, which shows 

a very close chemical agreement. 


IX IXa A B 
Steer mee ee 49°93 82.80 50.01 49.95 
BEeOn hae s ster 0.20 0.20 1.20 0.36 
FeO oe 0.62 0.39 0.42 0.18 
(CEO) | Agar feet ae 46.71 83.28 45.08 46.55 
in Oe pee ae eee ee 0.29 0.41 — — 
MaQreaee et tes 0.23 0.57 9.57 0.42 
KO et BBS Y 0.30 0.32 0.415) hen 
Nahe 0.68 1.10 0.695 | : 
EpOre see oe ol - —- Or 6.08 

98.96 98.910 101.16 
Sp.wWt. 72s... » = - 2.992 2.897 

(ECKERMANN). 


TX. Wollastonite from the normal contact, TennpeRG. Anal. G. K. ALMSrROM. 


IXa. Molecular proportions of IX. 


A.  Wollastonite from the lower pegmatite-dyke, Mansjé. Anal. H. v. EckEr- 
MANN and G. Haguunp (3. p. 359). 


B. Wollastonite from Mte. Castelli (Toscana). Anal. E. Manasse (Proc. Verb. 
Soc. Tose. Sc. Nat. Pisa 14, 1. 1896 p. 20). 

The Tennberg wollastonite thus shows a considerably lower per- 
centage of alumina than the analyses of the corresponding Mansji- 
mineral. The lime is somewhat higher, and the alkalies about 
the same. 

That which attracts the attention is the decided excess of Na, 6) 
over K,O, — a phenomenon which seems to be the rule in most 


“=o 
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of the complete analyses I have succeeded in finding in the lite- 
rature. if 
For instance; according to Doxrtrer, spurrit,’ from Velardéiall 
Mexico, has only traces of K,O, and 0.05 Na,O; and the wollasto- 

nite from Potasch, Sulfur Spring Region, Arkansas, has : K,O = : 
0.90, but Na,O = 4.41. ; 

On calculating the composition of the mineral from analysis . 
IX, we obtain, after reduction to one-hundred, only 97.94 % of 
pure wollastonite (CaSiO,), after which, there remains the whole 
amount of Fe,O,. Al,O,, MgO, KO, Na,O besides 0.29 % CaQ. 

The explanation which immediately offers itself is, that the al- 
kalies are bound in pectolite-molecules [(Ca, Na,) SiO,|, and mag- 
nesia and alumina in the diopside(augite)-silicate, especially as it 
is known that wollastonite is able to absorb considerable amounts 
of MgSiO, in solid solution (FERGuson and Merwin). 

However, the absence of excess of silica from the analysis makes 
this impossible and seems to point, instead, to the possibility of the 
existence of an analogy with the participation of wollastonite-silicate 
in the vesuvianite formula (p. 500), and that, possibly, the epidote- 
and humite groups may be reckoned as :impurities» in the wolla- 
stonite. 

The analysis-material at hand is, however, as yet too limited in 
amount, and especially incomplete as regards the determinations 
of alkalies, water and FeO, for it to be employed as a reliable 
basis for the investigation of the mode and nature of the excess 
radicles in the wollastonite. What I have stated respecting the 
alkalies both of the Mansjié-and Tennberg mineral, and the agree- 
ment they exhibit quantitatively, points, however, to a definite 
connection. 


The diopside. 


The diopside of Tennberg is, in every instance, of a heden- 
bergitic type. “It presents a multitude of various Fe: Mg propor- 
tions, but, on the whole, three main types can be distinguished: 

1) The normal contact diopside of the wollastonite-diopside rock 
formed through the melting of the impurities of the limestone and 
the addition of material from the granite; 

2) The diopside formed regionally in the limestone as a result 
of the recrystallization of impurities in the limestone, and 

3) The dark-green ferrous type of the latter, which has been 
formed by the action of volatile components. 
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The last two types are described later on, among the minerals 
of the limestone (p. 508). 
_ Megascopically, the contact diopside is of a grayish-green colour, 
and appears locally as a dense thin layer, seldom more than one 
to two centimetres thick, between the vesuvianite and the wolla- 
stonite, or, where the vesuvianite is absent. between the garnet and 
the wollastonite. In most instances, however, it does not occur connec- 
tedly, but is divided into larger or smaller aggregates of grains, which 
have been broken up by the wollastonite when growing radially 
from the limestone towards the contact. Sometimes it is possible 
_to trace a heaping together of grains of diopside along the wolla- 
stonite-limestone boundry, and one obtains the impression that the 
formation of the diopside has, in part, preceded that of the wolla- 
stonite, and that the grains of diopside have been purely mecha- 
nically pushed aside and separated from each other during their 
process of crystallization. Often, too, the diopside grains form 
erystallization centres for wollastonite »stars», and such grains are 
not traversed by wollastonite needles, as the garnet and the vesu- 
vianite are. 
The diopside is also found as enclosures within the vesuvianite. 
The diopside layer, in which may be observed some stray grains 
of apatite, and which, now, is only partially preserved unscattered, 
forms consequently, as at Mansjé (1 pl. XIII), together with the 
wollastonite and apatite, the earliest separated mineral formation 
in the contact, and its formation at Tennberg, as at Mansjé, may 
be imagined as having partly taken place according to the reac- 
tion (1 p. 329): 


FeF, + CaCO, + 28i0, + H,O = CaSiO,-FeSi0, + 2HF + CO, 


Hedenbergite. 


Partly too an accumulation of diopside has undoubtly taken 
place through the accumulation along the contact of the previously 
regionally formed diopside of type 2), which remains after the 
absorbtion of the lime by the granite-magma. A. thin fluid layer 
of melted diopside may be imagined close to the limestone, up 
to the moment when the starting crystallization of the wollasto- 
nite separated it from the calcite. 

In thin section the contact diopside is a light green, very faintly 
pleochroic, with normal optic character, axial plane and dispersion. 

The following determinations have been carried out, and com- 
pared with the Mansjo- and Pargas-diopsides: 
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onnbery Diopside mine AEN Pargas Diopsid 


Ersby 
(ECKERMANN) (ECKERMANN)  (LAITAKARI) 
Axial angle 2VNna (Obs) .... - ‘toy aly 61° 55’ 59° 44’ 
Nitin (ODS) sae eeeaiet DOL OL” 61° 26’ — 
Vine (Oalas weit | iam OOMAU, 61’ 26’ — 
Bi-refringence (y—@)Na (Obs) . . . 0.0279 0.0272 0.0291 
(y—8)na (Obs) . . . 0.0212 0.0201 0.0220 
(8—a)Na (Obs) . . . 0.0067 0.0071 0.0070 
Refraction sana (Calsjie: i tele oe 1.6948 1.6878 1.6923 (Obs) 
Biya ODS) au ecen- mre outs 1.7015 1.6949 1.6994 (Obs) 
iin (Oa) auc econo 1.7227 1.715(0) 1.7214 (Obs) 
[DPS ne oO eG See 40.1° 41.6° 43° 18’ 
Specifie-weight Pree Po. 3.375 (ECKERMANN) 3.291 3.42 
; OSeM PP ae. aes 3.371 (ALMSTROM) 


The Tennberg diopside, consequently,’ displays a considerably 
closer optic agreement with the Pargas diopside than with that 
of Mansjé. As will be seen by analysis X, below, these two mi- 
nerals (Tennberg and Pargas) approach each other in chemical 
respects, too, the alumina-percentage being lower than in the 
Mansjé diopside, which latter is on the border of the augites. An 
explanation of this may, perhaps, be genetically sought for in the 
more pegmatitic- and »high-tensioned» character of the contact- 
influencing Mansjé granite, which led to the alumina with the 
volatile gases, being pressed into the limestone contact itself, and 
not, as in the case of Tennberg, to its co-operation in the forma- 
tion of the vesuvianite on a later concentration of volatile com- 
pounds. The higher percentage of alumina of the Tennberg diop- 
side of the third type described later and mentioned above, also 
confirms this view. 


x Xa A B 
BIOS Oe. ee 008 83.05 50.83 49.70 
Os hea nese 0.02 0,025 0.00 0.48 
PO SMR. aoe eee 0.00 = — — 
ALO Mare ee ee 0.65 0.64 7.07 1.73 
PéOl ae Sao tee 0.00 — 0.54 4.76 
FeO” Fagen ee 10.33 14.34 7.61 10.61 
MnO. 5. Ae, ileal 2.41 = — 
CaO. ae Fee, 26.17 46.66 26.05 22.67 


MeO: Ski es 10.89 27.02 8.01 9.6 1 
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x Xa A B: 

REO Re, ce EL 0.13 0.18 0.15 0.19 
SO oo ee ae 0.18 0.21 0.20 0.48 
EOL st oe ee a Oe 1.55 0.00 0.18 
100.39 100.36 100.26 


X. ‘Tennberg diopside from granite-contact. Anal. G. K. ALMsTROM. 
Xa. Molecular proportions of X. 

A. Mansjé diopside from pegmatite-contact. Anal. N. Sannzom. 

B. Black Pargas-diopside from Ersby, Finland. Anal. A. LarraKxart (7). 


On comparing the above analyses, we find that the resemblance I 

formerly pointed out (1 p. 334) in the ratio CaO: MgO in the Mansjé- 

and the Pargas mineral, holds good for the Tennberg occurrence, too. 

On the other hand, there exists, in addition to the presence of the 

alumina-percentage mentioned above, an essential difference caused 

_ by the absolute freedom of the Tennberg mineral from ferric iron, 
and its comparatively high percentage of manganese. 

A calculation of analysis X shows a considerable deficit of silica 
in the normal diopside composition. If we disregard the small 
percentages of alkali and water, and if we allow all the alumina 
to enter into the augite molecule, we obtain a remaining combina- 
tion of meta- and orthosilicates, in the following weight-proportions: 


BieiG era — 82.2 4 
Brey cee 5 a's = 16.4 % 
Lh ee ae = 14% 

100.0 % 


If, on the other hand, we allow the Ca, Mg and Fe to enter 
into the meta-silicate in the stéchiometric proportions for diopside 
and hedenbergite, we obtain: 


Came (SiO), a0 o 6 aD 1:9" % 
Garte(SiO;y 0 ae = -00/9) % 
(Ca, Mg, Fe), Si0,. . = 8.6 % 
Crt sie Vier Se Lae 
CaO excess) <. . . . =' 1.2 % 

100.0 % 


There exists in the mineral, consequently, an excess of RO, es- 
pecially of lime. The ratio between the meta- and orthosilicates 
is 5:1, which, to judge by the nearly related system Diopside- 
Forsterite (Bocnn-Erret. Physik.Chem. Petrogr., p. 240), must 


\ 
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signify a composition corresponding approximately to the eutectiogy 
in a system: . . 
. 


Ca,MgFeSi,O,, — Ca,MgFeSi,O, . 


I am, therefore, inclined to adopt the supposition that the Tenn- — 
berg contact-diopside consists very nearly of a hedenbergitic diop- — 
side-silicate, saturated with the corresponding orthosilicate in solid — 
solution. , 


The Limestone and its Minerals. 


The calcite of the limestone is recrystallized throughout its whole 
mass, and if WEIBULL’s supposition that the limestone is a frag- 
ment. of the limestone deposit, which lies at Snésjé north-east of 
Tennberg, is correct, then it would, in the main, be the olivine, 
augite, hornblende, serpentine and garnet of the latter which now 
form the impurities — which are also Yecrystallized — of the 
limestone. In addition, the exogenous minerals of the limestone, 
which have been recrystallized by the action of regional heat, have 
also partially been influenced endogenously by pegmatite gases. 

The following minerals have been discovered in the limestone 
itself, without any direct connection with the previously described 
contact minerals, viz.: 

Chaleopyrite, quartz, spinel, periclase, calcite, light-green and 
dark-green diopside, phlogopite, penninite and chondrodite. 


The light-green diopside. 


I have no analysis of the mineral, but its optic characteristics, 
given below, point to a composition Di,,He,,; I base this deduc- 
tion on the curves drawn by Esxona according to the investigations 
of Wiring and Funk showing the relationship between refraction 
and chemical composition. 

Megascopically, the diopside is a light blue-green, and gives its 
colour to the blue limestone already noticed by Wetsuut. 

In thin section, this diopside is almost colourless, and oceurs in 
rounded grains in the conjoining corners of the calcite crystals. 
More rarely, some few grains are enclosed in these latter (Fig. 14). 

Sometimes, the diopside appears in definite layers which, prob- 
ably, show the early stratification of the limestone, and where the 
diopside form up to 15 % of the entire rock. 

The determinations made are the following: 


EL AT i am 
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Axial angle 2Vwa (Obs) . . . . . 00) 0D 

mine (GaIs) 88 mle 58° 40’ 

Bi-refringence (y—a)na (Obs) . . . = 0.0289 

(y—S)Na (Obs) . . . = 0.0221 

(8—a)Na (Obs) . . . = 0.0068 

Refraction ana (Gal). 0. . 6k. = 1.6892 

NaWObs)in te oS aoe = 1.6960 

Mae Cal acre . 4c = 1.7181 

WIXEINCUOUEG Ty Te <5 5s 4. = 89° 24’ 

Specific weight =e, SL re eer ae = 3.037% 
Maximum size of crystals. . . . . ==) ea) aie or 


The dark-green diopside. 

This beautiful diopside which, in specimen, is black- and, in 
thin section, emerald-green, I have found in fragments of lime- 
stone among the rock-dumps and also, in a few instances, in the 
solid rock within a highly pegmatitic local facies of the granite 
contact. Primarily, the occurrence of its rounded and, in appear- 
ance, fused grains between the calcite crystals, point to a recry- 
stallization of older impurities in the limestone, which, on the 
recrystallization of the limestone itself, were forced away to the 
contact corners of the calcite crystals, and in consequence of the 
plasticity of the calcite, were there crystallized with curved surfaces. 

But, in addition, among this diopside there also occur two endo- 
genous minerals, which formation is due to pneumatolytic action 
from the pegmatitic contact, viz., a yellowish, and most certainly 
highly manganese-bearing garnet, and, in combination with this 
and with the diopside, copper pyrites. The pneumatolytic action 
may, therefore, have participated in the formation of the diopside, 
and the large percentage of ferrous iron (cfr. analyses below) can 
be partly explained by the reducing action of the SO, accom- 
panying the chalcopyrite formation according to the formula: 

280, + 30, 2 280, + 20, 

In such a case the reduction must be assumed to have taken 
place at a rather low temperature, about 350 °C, and the trans- 
formation of light-green into dark-green diopside to have occurred 
during the last stages of the contact-metamorphosis of the limestone. 

The garnet appears in such small grains that I have been unable 
to isolate a sufficient amount of material for analysis, but, on 
the other hand, with the kind assistance of Dr. Atmstrém, I have 
had the diopside analyzed. 


eS 
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pi <I, xi, XIa) 
Ri Ue eeE 49.21 Re 49.21 8161) 9 2) 
TO 0 ee — 0.07 0.07 0.09 ‘ 
1 Wet Mee Lara 2.38 2.01 2.20 2.15 
Pare were 15.51 15.70 15.61 21.69 
Mads oS a 1.63 1.63 Pee oe 
$5.67 
Cate, Soe = 22.87 22.87 40.77 | 
Aech eee ta aes ae - 843 8.48 20.91 
100.02 


Me Dark-green diopside from the Tennberg limestone. Anal. G. K. ALMsTROM. 
XI,. Dark-green diopside from Tennberg limestone. Anal. G. K. ALMSTROM. 
XI,. Average of analyses XI, and XI,. 

XIa. Molecular proportions of XI). 


This diopside, consequently, presents, analytically, a great agree- 
ment with the black Pargas diopside, as stated above (p. 506) under 
B. The only difference lies really in the dominating ferrous cha- 
racter of the iron. It is true that, in consequence of the insuffi- 
ciency of the analysed material, the results obtained are incomplete, 
the determination, not only of the ferrous iron, but also of the 
alkalies and the water, being wanting, but, as the sample was dried 
at 120° C. and as the analysis ends with 100.02 %, the water and 
the alkalies must play a very subordinate role. Regarding the 
iron-percentage, Dr. AtMsrrém writes to me as follows: 

It is evident, too, that far the greatest part of the Fe- -percens 
tage is present in the bivalent stage. If we suppose that the 
entire Fe-percentage is ferrous iron, then we obtain the ratio 
RO:Si0, = 1.05:1, the Al,O, being omitted from the calculation.» 

In this diopside, too, the ratio CaO: MgO appears to be about 
the same as that at Mansjé and Pargas (cfr. p. 507), 

A calculation of analysis XI, in agreement with analysis X 
(p. 506), gives, on subdivision into augite-, meta- and orthosilicate: 


“@ 


RE SiO, scien. ges ieee ae 
BAO a aes ne = 6:9. % 
Ca AU, S10, 42.98) oo eomdates: 

100.0 % 


and, on subdivision into stichiometric diopside-hedenbergitic pro- 
portions: 


er ee gt —— + 


- 45. H. 6—7.] ROCKS AND MINERALS OF TENNBERG. §ll 
Ca Mg (Si0,). . . 2. =" 45.4 % 
CaFe(Si0;, ..., = 440% 
MOIS sinl a.s = 48% 
Ca Al SiOg nas .* <4. = ATK 
Hixecess) HeOw un. pak, olny 
100.0 % 


The excess of CaO at the normal diopside contact, as shown by 
analysis X, has, consequently, been, replaced by a corresponding 
excess of FeO, which, strangely enough, is almost exactly of the 
same weight. 

I have determined the constants of the diopside as follows: 


Axial angel 2Vna (Obs.) . 2... . = ye ray 
2Vina (Galil es sr. = 58°12! 
Bi-refringence (y—«)Na (Obs.) . . . = 0.0280 
(y—fyNa (Obs.) . . . = 0.0215 
(3—a)Na (Obs.) . . . = 0.0065 
Refraction ana (Cal.) ... 5. . ==) aralitigs 
PNa (Cal). 22. ws. = eyaleay 
a (ee See a = 1.7885 
BxtinchonOry = Be. |e = Ala 
Shaw arch otis. = 3.201 
Maximum size of crystals .... = 18 m. m. 


These values are well in agreement with Esxoua’s curves, and 
the composition Di,;He,,. Judging from the manganese’ propor- 
tions, and from the adjacent manganese-garnet, the dark-green 
diopside appears to have been pneumatolytically enriched, on its 
formation, with Fe and Mn. 


The chondrodite. 


In the same part of the limestone-quarry where the dark-green 
hedenbergite was obtained, I have also found chondrodite, although 
in Tennberg, this mineral appears only in almost microscopically 
small crystals, and, even then, very rarely. In consequence of 
eonditions to which I shall return later on (p. 528), all the fluo- 
rine appears to have been mainly bound in the vesuvianite which 
was crystallized later on. 

Megascopically, the mineral is brown, and it is of the type 
named by me »B-chondrodite» (1. p. 380). It displays a, very 
extensive serpentinization, and is highly pleochroic and carries but 
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sparse twinning lamelle, all of which is in full agreement with 
the corresponding mineral in the upper pegmatitic dyke series of — 
Mansjé,a type which I showed to have been formed from the impurities” 
existing in situ in the limestone, chiefly in the form of magnesia-— 
mica, without any other enrichments than fluorine and water. | 
Here, too, the B-chondrodite exitss intimately combined with a 
phlogopite described below, and with remains of periclase. : 
The following optic determinatious have been carried out on the 


B-chondrodite; 


Tennberg Mansjoé ') Kaveltorp 


(ECKERMANN) (ECKERMANN) ee 
Angle between axial plane and (C01). . 2830’ 26°34’ 28°56’ 
2 Viva ODE.) eae se eee a= 7406" —_ 
ewTattObs) ee. o oaa es 72°30 74°02’ — 
eVikaw( Cal.) neuen encaeee 73°20! 74-40’ _ 
Bi-refringence (y—«a)ra (Obs.) . . . . . 0.0291 0.0344 0.032 \ 
(y—@)ta (Obs.) . 2... 0.0189 0.0220 0.020 
(@—a)ta (Obs.) 2... 0.0101 0.0124 0.012 
Refraction Prani(Cal,) <5 tet hes 1.6389 1.6470 1.689 
PrakObs) Pek Sas 1.6200 1.625 1.619 
cna (Cal acy. ae ae 1.6098 1.6126 1.607 


On comparison, we find that the Tennberg chondrodite is more 
nearly related to the Kaveltorp than to the Mansjé mineral. 

The size of the axial angle and the position of the axial plane, — 
especially, presumably point to a somewhat close genetic agreement, 
which is probably connected with the absence of the high-tension 
conditions ruling at Mansji, as may be seen, too, by the following 
discussion of the whole of the Tennberg-paragenesis (p. 518). 

The mineral is optically positive, with o<y. 

The grains of chondrodite seldom exceed 0.2 mm, and in the 
rock have probably been mistaken by Warsutt for garnet, and 
therefore remained unnoticed by him. 


« 


Phlogopite and Penninite. 


Together with the B-chrondrodite, and often enclosed as resi- 
duums in it, there occurs, in small laminae (0.2—0.3 mm in size) 
a beautiful green phlogopite, with the absorption-scheme: 


¥ = brown-green = S<y = light- green. 


*) I take the opportunity of correcting a serious error, which my Mansjé-paper 
(1. pp, 380—381) has been found to contain. When calculating the mean values of 
the optical determinations of the B-chondrodite, some G-chondrodite readings were 
also used. The correct figures are given here. 


& . 
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0 ptically, it is negative, and without any observable opening of 
iiaxial cross. 
Bi-refringence (y—a)na = 0.039 


The phlogopite is partially chloritisized, and passes into a colour- 
_less to light green pleochroic penninite, which is optically positive, 
with negative elongation and 2 E = ca. 8°, i. e., almost uniaxial. 


Spinel and Periclase. 


In close agreement with the reaction-formula for Mansjé-G- 
Chondrodite earlier elucidated by me (1. p. 334) where enrichment with 
magnesia from the pegmatite (MgF’,), was accompanied by a simul- 
taneous formation of spinel, we have, here, a corresponding forma- 
tion of spinel, but brought about, instead, by the aid of the local 
MgO which, in the form of phlogopite and periclase residuums, are 
found with the chondrodite. Probably primary diopside too, has, 
simultaneously, been transformed into chondrodite, with the release, 
at the same time, of calcite, as we find two distinct generations of cal- 
cite, the one of which corrodes, so tos say, the other, and of which only 
the later, and younger generation bears the rare spineloctahedrons. 

The spinel is of a dark green, and is frequently associated with 
pyrite. It perfectly resembles the Mansjé spinel, although it is 
found only of microscopic size (0.05 mm). 

The periclase is colourless, with evident cleavages along (100). 
It is found only as residuums, and always in company with the 
chondrodite and spinel, and exhibiting, like these, a crystal surface 
_which gives the impression of being fused. 

In consequence of its small size and rare occurrence, it has been 
impossible to carry out any detailed examination of the mineral. 
Like the whole of the chondrodite formation, it constitutes a local 
deviation from the normal mineral paragenesis. 


i 


Accessory minerals of the contact zone. 

In addition to the chief minerals, there occur accessorily in the 
contact between the granite and the limestone, or, more definitely, 
within the quartz-garnet-vesuvianite zone and the limestone close to 
the wollastonite, some typical contact minerals which deserve special 
notice, viz., titanite, turmaline, topaz, secondary calcite and quartz. 

The TrraNiTE occurs chiefly in the plagioclase-quartz rock itself 
where, as I have formerty pointed out, it replaces the rutile of 
the granite. Locally, however, we also encounter an important 
accumulation of titanite quite close to the garnet formation, espe- 
cially where the latter, as sometimes happens where vesuvianite 
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is missing, is mixed with diopside. The titanite also appears to 
be concentrated along the more pegmatitic facies of the contacts 
of the granite. Optically, the titanite is normal, with 2 Vina 203859 

TURMALINE I have found in single prisms in the salic quartz 4 
rock. It is pleochroic in green to faint violet- brown. 3 

Topaz appears, together with calcite, as enclosures in the vesu- 
vianite rock, where it occupies the spaces between the vesuvianite- — 
prisms, and it evidently represents a portion of the final residual 
solution, in which it has been stable by the side of the calcite. — 
This topaz has probably been confounded by Werpu.t with the — 
plagioclase enclosures described by him (14. p. 91), but which IL 
have been unable to discover in any of my many thin sections. 

The Snconpary Catcrte has, in part, been already mentioned in 
the description of the vesuvianite rock (p. 489), but it occurs within 
the garnet and quartz rock, too, as typical crystallization-residuums, 
against which the garnet exhibits sharply defined crystal limits. 
The calcite has, in its formation, crystalized under great pressure 
and exhibits evident deformation structure (Fig. 16), derived, pro- 
bably, from displacements among the garnet crystals before the 
mineral mass became definitely fixed in its present solid form. 

The Seconpary Quartz has not been encountered by WEIBULL in 
the vesuvianite mass in the form of enclosures. I have, however, 
found several examples of »quartz + calcite» as residual solutions, 
but, as a rule, there is present instead »>topas + calcites, unless 
when, as is usually the case, only calcite and pectolitic or epidotic 
substances are present. . 

In the garnet, however, as well as on the boundary towards the 
vesuvianite, there exist numerous quartz enclosures together with 
the calcite, but, on the other hand, no formation of topaz. In this 
connection the calcite is, to a great extent, graphically intergrown 
by the quartz (Fig. 15), the whole giving the impression of an 
eutectic, which megascopically, is extremely beautiful on the weath- 
ered surfaces, where the lime has been dissolved and removed and 
only the quart% skeleton is left. Locally, large quantities of such 
graphic quartz-limestune have been found. 

An etching trial on the quartz within a poicilitic calcite crystal 
from the border between the vesuvianite- ae the garnet-felspar 
rock, pointed to the existence of @- quartz, 1. e., to crystallization 
above 575°. 

The same test was also carried out on quartz from the quartz 
veins (cfr. p. 517) and gave the opposite result, indicating an original 
crystallization mows 575 centigrades, correction for pressure omuneml 


1 
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The Dyke Rocks. 
Pegmatitic high tension contact formations. 


_ In addition to the normal contact around the limestone body, 
there also oceur pegmatitic intrusions. Attention has already 
been called to the pegmatitic habit of the surrounding granite in 
certain localities, and, in those instances where this concentration 
of volatile components has taken place in the vicinity of the con- 
tact, it appears to have given rise to actual pegmatite dykes, which, 
‘in some cases, carry alumina earth (Mansjé type) and, in others, 
consist mainly of quartz. 


Dykes of the Mansjé type. 


_ An account has formerly been given of the chondrodite-bearing 
limestone that had been observed, and which, probably, should be 
considered, analogously with Mansjé (1), as the remaining contact- 
wall of a now non-existent pegmatitic intrusion which has either 
been blasted away, or lies at greater depths. I have, however, 
also found similar intrusions in the rock dumps of the quarry 
and also in the north-eastern wall of the limestone quarry close 
to the surface of the water. 

The pegmatite dykes themselves are, in their most typical] form, 
composed of a residual granite-magma — nearest allied to the 
quartz-plagioclase type — and consist of an amphodelitisized mass 
of anorthite together with scapvlite and light-green diopside or, 
where the diopside has disappeared, prehnite and tale (cfr. 1. p. 
378). The contact-wall of the veins is identical with that described 
and figured from Mansjé (1. pl. LXIII), but with the addition that 
the diopside in the very contact-line has been partially amphibo- 
litisized and altered into pargasite already before all the alumina 
has been precipitated and the dyke transformed into a short offshoot 
of coccolithic pyroxene. This coccolite is nut here of the violet- 
gray colour characteristic of the Mansjéite, but seems to consist of 
a normal light hedenbergite. 

The diopside contact itself, consequently, has the following mi- 
neral composition: 

Amphodelitisized dense dyke-rock. 
(Anorthite, scapolite, diopside, prehnite, talc.) 


Titanite and leucoxen. 
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Pargasite, with sharp crystal faces towards the dyke. 
Diopside in connected layer. 
Scattered grains of apatite, arranged in rows. 
Phioeetiie mica. 
Diopside grains accumulated along the contact. 


Limestone with grains of diopside. 


The outshoot of pyroxene itself I have found in some samples — 
to be transformed into blue-and certainly alkali-bearing amphibole, — 


with 9>v», optically negative in character and with pleochroism 
from light green to a light intense blue. The pyroxene itself, 
which has @ >», positive character, and 

(y—e)xq = 0.0291 (8—a@)na = 0.0072 and (y—f)xa = 0.0219 
is a diopside, of the light-green type and remains in the form of 
cores surrounded by reaction-rims of amphibole. The latter show 


{ 


against the diopside transitory borders, but towards the calcite, a 


sharply defined undulous outline. 
I have determined the following optic constants of the amphibole: 

2VNa (obs.) = 81°D5’ 

2VnNa (cal.) = 80°42’ 

(y—a@)Na (obs.) = 0.0229 

(y—A)xa (obs.) = 0.0183 

(8—a)Na (obs.) = 0.0096 

Clo = ALS! 


The amphibole shows a remarkably low bi-refringence (8—a) and 
also an unusual axial angle. It is similar to the Sorétite (Bull. 
Soc. Fr. Min. 1903 XXVI, p. 126), described by Duparc and PEaRcg. 

The amphibole, therefore, is probably a soretitic hornblende. 


Dykes of the quartz-vein type. 

These dykes issue normally from the plagioclase-quartz-garnet 
zone of the large contact. 

An account has already been given of the way in which these 
veins, when penetrating fissures in the surrounding granite, have 
been given the character of quartz-prehnite veins. On penetrating 
the limestone there have arisen garnet-wollastonite dykes, as before 
described (p. 486), if the intrusion has occurred during an earlier 


stage of the contact (lower vapour pressure, higher temperature), 


in which connection the penetration would chiefly have followed 
thermo-mechanically, formed fissures. 
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On intrusion during a later and more hydatogenous pegmatitic 
tage (higher vapour-pressure, lower temperature) there have, on 
the other hand, been formed real dykes of a more purely pegma- 
titic quartz nature. These dykes have soaked the surrounding lime- 
stone, too, and have occasioned to a characteristic transformation 
_ of the latter, to which they have given a beautiful water-blue colour. 
; This colour is the result of the amphibolitization of all the grains 
of diopside, — as a rule entirely —, into small crystal-flakes of 
Beereasite, 
The pargasite is positive with positive elongation, pleochroie 
from green to a light green, »> 9, and with the following additional 
optic characteristics, among which the axial angle is rather high: 
2VNa (obs.) = 61°40’ 
2VNa (cal.) = 62°58’ 
(y—@)Na (obs.) = 0.022 
(y—8)na (obs.) = 0.016 
(8—a)Na (obs.) = 0.006 
Chima 16730! 


The Quartz, which is clear and not undulous, penetrates poiki- 
litically, like a larger- or smaller meshed sieve (Fig. 15) the re- 
crystallized grains of calcite, which are, as a rule, very regular 
in size, (0.6—1.0 mm) (pavement structure). The quartz is always 
free from any gas-enclosures; it sometimes presents twinning-for- 
mation (parallel growth). Evident exponents of the pegmatitic 
character of the quartz are the two following minerals which, in 
gradually decreasing quantities, are encountered from the contact 
into the limestone, viz., turmaline and topaz. Both minerals have 
earlier been described as occurring in the normal granite-limestone 
contact formation. 

The TurmauivE is highly pleochroic, in lavender-blue, fully uni- 
axial and negative with (e--w)x, = 0.026. The size of the well- 
developed crystal prisms varies between 0.2 to 0.3 mm. 

The Topaz also occurs in small grains (0.2—0.03 mm), and is 
full of enclosures and cavities. The refraction was determined 
according to Nikitin at ng = 1.62, and is consequently, relatively 
high, this pointing to a low percentage of fluorine and a high one 
of water (cfr. S. L. Penrrevp’s and J. C. Mrnor’s investigation; ref: 
Rosenzsuscu p. 138). The birefringence is low; 0.0085. The optic. 
character of the mineral and the elongation is normal, viz. positive 

The topaz occurs together with the quartz, sometimes altogether 
replacing the latter, sometimes sharing the »sieve-holes» with it, 
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topaz, as a rule, appears to have been the last that was crystallized, — 
and, like the quartz, displays twinning. 


Meta-diabase. 


South of the limestone quarry on the very mountain-top there 
occur a few large boulders of limestone which undoubtedly have been © 
moved to their present position by the ice. , 

One of them is traversed by a dark dyke, at first view giving 
the impression of being an ordinary diabase. Examined in thin 
section little is found of the original ophitic structure, the rock 
being recrystallized into a hornfelsic aggregate of actinolitic horn- 
blende, pyroxene, basic felspar and quartz. A thin reaction-rim of 
quartz has been formed between the limestone and the dyke on 
both sides, — but otherwise every contact-formation is wanting. — 

As no diabase-dykes are found in the Tennberg granite, this 
dyke undoubtly hails from a cross-cutting of the original limestone 
deposit, wherever it was situated. 


The Mineral Paragenesis of the Tennberg Contact Minerals. 
Statistical synopsis. 


The contact-metamorphic limestones of Pargas, in Finland (7) 
and of Mansjé, in Sweden, have formerly been described in the 
literature by LatraKarr and the present writer, in which connec- 
tion, and in my comparison between the two occurrences, I have 
discovered a »qualitatively rather inconsiderable and, quantitatively, | 
very conspicuous difference», which I explained by the higher tem- 
perature and lower pressure prevailing at Pargas during the gene- 
tic period. 

If, now, a comparison be made with the normal Tennberg mine-— 
ral-paragenesis in the contact between the granite and the limes- 
tone, we shall"find that, although the minerals, on the whole, are 
the same, the Tennberg paragenesis differs considerably from that 
of the other two. 

This is seen, to begin with, by my earlier published (1. p. 390) and 
here (p. 519) appended table of the Pargas-Mansjé paragenesis, which 
I have supplemented by the Tennberg minerals, whose occurrence 
is shown by squares, the Mansjé minerals being marked by circles 
and those of Pargas by a cross. A cross within a square signifies 
that the mineral occurs at Tennberg and Pargas; a horizontal 


. 


Calcite 
Scapolite 
Diopside 


Plagioclase 
Apatite .. 
Graphite 


Wollastonite . 


-8600+6+-8+60-+0H88-8-a8acHsH 


Phlogopite . 


Microcline . . 


Vesuvianite 


Titanite. . 
Quartz 

Fluorite . ; 
Pargasite . 


Hornblende 


Penninite . . 


-+4+4+—-4+4+4++4+-+--+-—-H-+8--+--86 


Pyrrhotite . 


Chalcopyrite . 


Grossularite . 


Chrondrodite 
Spinel 
Prehnite 
Periclas . 
Topaz 


Turmaline . 
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line, that it is wanting at the latter locality. A line without any 
sqnar or circle means that the mineral is wanting in the parage- — 
nesis of all three occurrences. No other minerals are included than 
those which have been observed in direct contact with each other. 

The comparison shows immediately that, although the mineral- — 
paragenesis has been increased by the minerals topaz, turmaline, 
periclase and penninite, still, it is considerably more restricted — 
than that of Mansjé and at Pargas. Special attention should 
be paid to the fact, that the paragenesis: calcite + quartz + wolla- 
stonite, is observed here at Tennberg as at Pargas, wh.le it is want- 
ing at Mansjé, even if it, at Tennberg, is not the rule but a 
somewhat rare exception. . 

The pargasite formation out in the limestone, which occurs at 
Tennberg and at Pargas, is wanting at Mansjé; the Tennberg 
pargasite-formation in the diopside-contacts of the pegmatite- 
offshoots has its counterpart, however, at Mansjé. 

If we neglect the quantitative restriction in the number of mine- — 
rals, the typical pargasite- and wollastonite paragenesis brings 
Tennberg nearer to Pargas than to Mansjé, however, and allows 
us to imagine for it a genetically median position between tho two 
latter. 


The development of the paragenesis. 


By collocating the above observations and analyses-material, and 
in the light of my Mansjé investigations, formerly published, I 
have endeavoured to reconstruct the mineralogical-chemical course 
of the development of the Tennberg paragenesis. 

By the falling of the limestone block into the probably stoping- 
like upward-pressing granite magma, — which latter, although 
not pegmatitic, still carried a high percentage of water and fluo- 
rine as is seen by tho hydrous characteristics of its final period 
of solidification (p. 472) —, there was introduced into the granite 
a space with a vapour-pressure lower than that prevailing in the 
surrounding magma. ‘To begin with, the temperature of the magma 
appears to have been so high that its vapour-pressure curve was 
‘still below the upper distillation-point fur the pressure-difference 
in question. At the contact, therefore, there has arisen a direct 
contact-formation between the FeO, MnO, MgO of the granite, and 
the nearest lying limestone layer and free silica, which has united 
with the calcite to form hedenbergitic diopside. In the process 
of this latter formation there is released CO, which, however, is 
absorbed by the limestone and granite, and the concentration of 


Bd 45. H.6—7.] ROCKS AND MINERALS OF TENNBERG. 521 


hich, consequently, is low. No oxidation to ferrie oxide can 
herefore have taken place (cfr. p. 481), the temperature being 
much too high, probably about the same as that of the magma. 
Simultaneously, there starts an emigration of CaO molecules 
from the limestone to the granite. This assimilation of the lime 
by the granite I have already pointed out in the case of the 
pegmatitic facies of the Mansjé granite; in this present instance 
it evidently takes place in the normal granite itself. (Cfr. ana- 
lyses p. 470.) The probability of such assimilation has also been 
pointed out by Eskoua (3. p. 287) in the case of the clinopyroxene- 
gneiss of Massachusetts. 

_ A thermal metamorphosis must have occurred in the limestone 
itself as a result of its falling down into the hot magma (possibly 
at an even earlier stage). Originally, the limestone has probably 
been rich in magnesia carbonate, which carbonate now, in conse- 
quence of an increase of temperature, has reacted with iron- and 
silicious impurities in the limestone, to form magnesium silicate, 
according to the formula: 


RCO, + SiO, ~— RSio, + CO, 


during the course of which the CO, has been carried off, and the 
reaction has run to the right. 

Esxoua has pointed out how, in this connection, the magnesium 
carbonate reacts at a lower temperature than the calcium carbo- 
nate does, and this will, of course, lead to an enrichment of the 
whole of the limestone’s percentage of magnesia in the minerals 
erystallized out of the impurities, in this instance chiefly heden- 
bergitic diopside and, locally, phlogopite. It will also lead to a 
simultaneous dedolomitisation of the calcite mass, as is seen too, 
from WeEIBULL’s analyses (p. 488). 

Part of these regional-metamorphic magnesia-iron-silicates, which, 
in consequence of the slight concentration of the carbonic acid 
vapours have become preponderatingly ferrous, is released on 
the dissolving of the calcite and its assimilation along the granite 
contact, and is gathered there as a thin layer, probably under the 
fresh formation of hedenbergite as a result of the addition of 
volatile manganese- and iron-haloides from the granite, which vola- 
tile compounds, in consequence of the vapour-pressure difference 
caused by the falling temperature, start moving in a direction 
towards the limestone. The high manganese percentage of the 


contact diopside points to this. 
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During the assimilation of CaO by the granite, the temperatur 


should, as pointed out by Esxoua (3. p. 292) lie »between the 


three-phase points, quartz-calcite-wollastonite and quartz-dolomite- 
diopside, invariant under the existing pressure». Eskoua also states 
that »the higher of these points apparently lies below the inver- 
sion-point a-quartz—tridymites, a fact that is applicable here, too. 
At Tennberg the quartz-dolomite-diopside-point is that which lies 
highest, as the diopside-crystals have evidently, — partly at least 
— served as crystallization-cetres for the wollastonite (cfr. p. 505). 

MgO, as opposed to CaO, does not, therefore emigrate into the 
granite, but is drawn to the greatest existing concentration of 


E 


t 
. 


~ 


CaO, i. e., the contact. In consequence of this, there begins from — 


the granite, too, an emigration of MgO in a direction towards the 
limestone. The reaction-scheme for the first contact-period in the 
course of reaction can, therefore, be given as follows: 


Granite . Limestone 
Fel,, Mak, >| 
Cae 
CO, = . 
MgO ——-__+|«-—_— (MgO, Ca0)SiO, 


Simultaneously with the increasing concentration of CaO in the 


granite around the contact there occurs in the magma a relative — 
increase of the percentage of anorthite with, simultaneously, an 


increase of the free silica, not bound to alumina, as well as a 
bindning of CaO with TiO, (titanite) and (Mg, Fe)O (diopside), as 
will be seen by a comparison between Analyses I, II, III and V 


(p. 470). In consequence hereof, there commences at the contact. 
a crystallization of wollastonite with a divergent streaming out of 


CaO from the contact (the wollastonite radiates out towards the 
granite) and a concentration of the SiO,-excess towards the con- 


tact. During the crystallization, the wollastonite pushes the al-— 


ready formed diopside, — partly solid, partly fluid, — away from 
the limestone, carrying it, so to say, on the points of the spears. 
The next reaction-phase, consequently, is in accordance with the 
followiug scheme: 


Granite Limestone 
(Na, K),O — > 
Si Oneal ena CaO 
CaO < 


CO. sera eal 
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During the whole of the process of wollastonite formation, there- 
ore, there goes on, with increasing concentration, a radiation into 
the granite of CO,, which there — concentration and temperature 
_ permitting — acts as an oxidizer on the iron of the femic mine- 
rals. But there takes place simultaneously a considerable binding 
of the volatile constituents of the magma, chiefly Na,O in the 
wollastonite, maybe because it enters into the latter as a double 
salt or solid solution in the form of the isomorphous pectotite 
((H,, K,, Na,)SiO,) (cfr. Analysis IX). : . 
In consequence of the thereby disturbed concentration of (H,, 
_K,, Na,)O, there begins an emigration of these radicles towards 
the contact, and the outside-lying granite magma becomes succes- 
sively drained of its mineralisators, thus bringing about an in- 
- crease of its solidification-point. The absorption of CaO has also 
contributed to a further displacement in the same direction. 

The granite around the limestone-body will, therefore, gradually 

_ become more viscous and all the more impenetrable by the CO,-gases 
which escape from the contact-reaction as this process goes on. 
Partly in consequence of this, partly as a result of the immigra- 
tion of mineralisators, the pressure around the contact increases, 
until finally the formation of wollastonite is broken off when 
reaching the paragenesis-condition CaCO, — SiQ,. 

By the binding of the silica in the wollastonite, there must be 
formed in the granite immediately surrounding the contact an 
orthosilicate relation between the residual silica and the immi- 
grated lime, in addition to which, both the iron, alumina, water 
and fluorine have been relatively enriched in the remaining magma, 
Along the whole of the normal contact, where the temperature is 
still sufficiently high, there now exist the conditions necessary for 
the high-pressure minerals, viz., for the formation of vesuvianite 
and garnet. The scheme for the contact-reaction is now the fol- 
lowing: 


Granite Limestone 
(= 
(HE), wes 
Fe,O,, Al,0., Cae al 
Pe OaMinQa(a0,MpOl—»——-> 


First there is formed the vesuvianite which, during the cry- 
stallization, binds in solid phases the volatile components, thereby 
bringing about a diminution of the vapour pressure. The undu- 
lous optic extinction-structure, which, in this connection, distin- 
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guishes the xenomorphus vesuvianite nearest to the wollastonite, 
as contrasted with the optic homogenity of the idiomorphic mine- : 
ral last separated, may be looked upon as direct criteria of the — 
falling pressure during crystallization. s 

The remaining granite nearest to the limestone must, at this — 
point of time be imagined as composed of scapolite (cfr. p. 479), 
anorthite-, diopside-wollastonite- and orthosilicate molecules, water — 
(alkalies) and haloides. I have previously, in my Mansjé disser- — 
tation (1. p. 329), given in formule my idea of the carbonate-— 
seapolite formation there observed at the contact between the gra- 
nite-pegmatite and the limestone, and the course of the vesuvia- 
nite-formation now described may be represented as a continuation 
of the same reaction: 


NaHCO, - 3NaAISi,O, + CaCO, - 3CaAl,Si,0, + 
Scapolite (MaK + MeK) \ 


+ 12(CaMg¥e)O - 8Si0, + 2CaAT3Si,0, + H,O = 


Diopside + Orthosilicate Anorthite 
— 3(CaMgFe),A1,Si,0.,H + 2Na,Al,Si,0,, + 2CO, 
Vesuvianite Albite 


This reaction-course illustrates, too, the secondary albite enrich- 
ment which takes place at the contact (cfr. p. 469 and WasIBULL 
14. p. 81) as contrasted with the anorthite formation at Mansjo. 

In the formation of the vesuvianite-prisms, there have also been 
trapped between the crystals the intermediate residual solutions, 
which have afterwards solidified in the forms of calcite, quartz, 
topaz, epidote and pectolite. The occurrence of the latter mineral 
points to a temperature that has not yet sunk so low as to pre- 
vent the formation of wollastonite on the diminution of pressure. 
A further proof of this is given in the garnet-wollastonite dykes 
spoken of below. The occurrence of quartz and topaz also points 
to local metasilicate parts of the magmatie solution. 

After so much of the volatile components has been consumed 
as corresponds to the formation of vesuvianite, and after the ratio 
SiO, : RO, in consequence of this, has been restored to the meta- 
silicate, the vesuvianite is succeeded by the formation of garnet, 
varying in time and quantity with the local-, and certainly varying 
ratios of SiO,: RO of the magma. As, for example, the points of 
the limestone xenolith have been unable to send any very large 
amounts of CaO into the granite magma, vesnvianite-formation is, 
as a rule, totally absent there. 
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During this formation of vesuvianite and garnet, in which there 
"participates the remaining iron percentage of the magma, a per- 
centage which has been concentrated in consequence of the forma- 
tion of the iron-free wollastonite, the ferrous iron is oxidized to 
ferric iron by the now concentrated CO,-gas which partly remains 
after the formation of wollastonite, and partly has been liberated 
during the course of the reaction. From the contact, therefore, 
there will now be diffused into the granite a flow of CO-gas, which, 
in consequence of the viscosity of the granite, which by this time 
may be partly crystallized within reach of the CaO-enrichment, 
will probably maintain its high concentration and be instrumental 
in reducing the ferric iron of the granite to ferrous (p. 481), espe- 
cially the characteristic transformation from hornblende- to hasting- 
site-granite. 

The crystallization of garnet which succeeds the formation of 
the vesuvianite marks the cessation of the secondary formation of 
albite as caused by the decomposition of the scapolite (cfr. p. 478) 
and the reaction-formula last given is then simplified to: 


CaCO, - 3CaAl,Si,0, + 7(CaO - SiO,) + CaAl,Si,0, = 
Scapolite Anorthite 
— 4Ca,A1,Si,0,, + 38i0, + CO, 


Grossularite 


Here, too, however, there goes on a secondary albitising of the 
plagioclase in consequence of the consumption of the anorthite 
molecules, which can be observed in the granite as acid shells 
round basic felspar kernels. I have also observed grains of plagio- 
clase with the kernel built up by an acid centre and a basic 
surrounding shell, which is in perfect agreement with the se- 
quence of reactions as given here by me. 

In the formation of garnet, therefore, there is consumed a smaller 
part of those RO-molecules (chiefly CaO) which still remain in solu- 
tion in the residual magma, than is the case in the formation of 
vesuvianite. In addition, there arises an excess of quartz, so that 
the garnet contains enclosures of quartz, but also, after its cry- 
stallization, leaves a residue of, mainly, quartz, and some as cal- 
cite secondarily crystallized CaO. In the rare local instances, 
where such a high orthosilicate ratio, or such a low excess of 
alumina has existed in the magma that all the alumina has been 
consumed during the formation of vesuvianite, the end-surfaces of 
the vesuvianite crystals will, therefore, terminate in a thin solely 
remaining aggregate of quartz, calcite and diopside, a phenomenon 
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already partly observed by Weipuin (14. p. 87) but which he ha : 
not attempted to explain. 

If we now summarize schematically the three periods of pri- 
mary contact-formation hitherto described, we obtain the following — 
scheme: 


: 
Granit Granit tact Residual-magma Limestone- Limestone 
ranite ranite-contac est ta] aaaieaah & 
Hornblende <augitic diopside +CO, <Si0,: RO ca. 1 > wollastonite —— ; 
+ diopside 
: t 
Hastingsite <-albite +CO <$i0,:RO <1 vesuvianite ——— : 
Prehnite ~< quarts+ calcite <Si0O,:RO > 1~> garnet > garnet-- 
wollastonite — 
dykes 


After this primary contact-series follows however, a secondary, 
which has, above, already been introduced with the intrusion of 
the garnet wollastonite-prehnite dykes into the limestone and the 
granite. . 

For, during the crystallization of the garnet, the vapour-pres- 
sure in the residual solution once more rises successively in conse- 
quence of the precipitation of the solid phases and of the con-— 
centration of the more volatile compounds. The water-, fluorine- and 
boron perceutages increase in the residual magma, which grows 
more and more hydatogenous. | 
_ But before all the garnet has crystallized, the strain bursts loose 
parts of the limestone body, especially towards the thinner ends, 
where it is crossed by numerous cracks. By way of these cracks, 
the magma, which still contains a varying percentage of R,O,, 
penetrates through the previously protective »vesuvianite-wollas- 
tonite armour-plate> into the region of lower pressure within the 
limestone, and gives rise to a specially beautiful example of false 
bedding. (Figs. 9 and 11.) From the crack itself, silica is diffused 
on both sides into the limestone, but, in contrast with the earlier 
contact phenomenon, carrying with it some R,O,-molecules as 
a consequence “of its high-tensioned pegmatitic character. 

Although the temperature has fallen since the beginning of the 
great contact-reaction, the diminution of the pressure leads to a 
restoration of the paragenesis: 


CaCO, + SiO, > CaSiO, + CO, 


and the formation of wollastonite begins anew. In this case, the 
wollastonite doves not grow to meet the magma, as it did before, 
but the silica of the pegmatitic residual solution penetrates the 
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limestone to a distance corresponding to the equalization of the 
pressure. The limestone’s original light-green diopside- crystals are 
ound again in approximately their original position, somewhat 
displaced by the crystallization of the wollastonite needles, and 
enriched by RO-molecules, whereby they are given a somewhat 
darker colour. 

_ With the wollastonite starting to crystallize at its extreme 
limit within the limestone, the impregnating R,O,-bearing acid 
‘solution, has been enriched with R,O,-molecules, an finally, the 
garnet has begun to form along a aan Weaned »concentration»> © 
line of the peas As a result of this precipitation of solid 
phases, the percentage of silica and of the volatile components 
(note the binding of the H, and Na, in the wollastonite!) has again 
been increased, the formation of garnet has ceased and the crystal- 
lization of wollastonite has again begun, and this action has con- 
tinued, stripe after stripe, with increasing amount of wollastonite, 
until all the silica (and H,Na,) in excess of the garnet-propor- 
tions, has been consumed. 

Then, at last, the dyke-mass itself solidifies as erossularite, and 
the small residuums of RO, SiO, and (H,, Na,) 0 which are still 
retained within it, form diopside and, sometimes, tremolite. Tree 
quartz is, as a rule, wanting. Along the contact itself between 
the garnet- and the wollastonite-limestone (1. e., the fissure- wall) 
there can be clearly distinguished a parallel fluidal structure in 
the arrangement of the diopside grains, showing that the. tempe- 
rature has been sufficiently high to bring about a real fusion, al- 
though one which has extended no more than a few millimetres 
into the limestone, but which undoubtly have brought some CaO 
into solution. 

Within the wollastonite, on the other hand, the diopside cry- 
stals have not moved from their position, but have formed crystal- 
lizing centres for wollastonite »stars», which latter, close to the 
garnet stripes, radiate into the grossularite, which, so to say, fills 
the interstices between them. 

I have drawn up an approximate, geometric determination of 
the R,O,-percentage carried from the intrusion by the quartz into 
the limestone, by measuring the amount of garnet in a section 
along the wollastonite-limestone wall shown in Fig. 11, and by 
determining and deducting the quantity of diopside in the adja- 
cent, unaltered limestone. I then found in the penetrating sae 
togenous quartz magma an average ratio by volume of: 17 Casi0, 
On, Al81,0;5, or 1 molecule A],0, to-20 molecules SiO,,. 
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Simultaneously with the formation of the garnet-wollastonite-_ 
dykes, the vapour-pressure has also forced alumina bearing resi- 
dual-magma into the now completely crystallized granite- -contact | 
zone, — mainly plagioclase-quartz rock, — where, instead of gar- 
net, there has been formed prehnite-quartz veins (cfr. p. 479), the 
water-percentage having been, of course, here obliged to take part 
in the formation of the minerals within the weins. e 

When, finally, nearly all the R,O, has been precipitated in solid 
phase, there still remains a high- totiatoned pegmatitic solution con- 
sisting mainly of silica water, fluorine, boron and some A1,QO,, 
which hydatogeneous and halogeneous solution, when it is unable 
to penetrate the solidified granite crust around the limestone, breaks 
its way, instead, through the weaker mineral-protection around 
the contact and penetrates into the limestone which is under 
lower pressure, transforming its diopside crystals to pargasite, as 
described above (p. 517) and creating in the limestone numerous - 
topaz- and turmaline-bearing quartz-véeins and quartz impregna-— 
tions. 

At this stage of reactions the concentration of fluorine is either 
too low, on account of the main part already being bound during 
the crystallization of the vesuvianite, or else the temperature has’ 
sunk too much, or perhaps, rather, the percentage of water is too 
high, to allow any formation of chondrodite, — the pargasite taking 
its place. 

Finally, the remaining parts of the quartz solutions solidify in 
the contact itself after the pressure has been equilibrated. This 
reaction-scheme can, consequently, be given schematically thus: 


Granite Granite-contact Residual magma Limestone-contact Limestone 
— Quartz(+ topaz + ~—Si0,:ROca.co—»> quartz (+topaz +> pargasite + 
turmaline) turmaline) quartz+ topaz. 


In this process, consequently, the temperature has fallen so low, 
or else the vapour-pressure has been so high, that it has been im- 
possible for ahy wollastonite to be formed, the paragenesis Si0,— 
CaCO; prevailing, although quartz may occasionally have pene- 
trated into the contact along with the earlier crystallized vole 
tonite, thus forming a false paragenesis. 

As, however, the formation of the wollastonite was still possible 
during the formation of the garnet-wollastonite dykes, and as the 
last quartz injection affected only comparatively limited spaces 
around the veins, and, consequently, led to an equalization of pres- 
sure, probability points to the correctness of assuming a low tem- 
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perature, although the temperature cannot have been very much 
“below that necessary for the formation of the wollastonite. 

For this last-mentioned point there also speaks the oxidation of 
ferrous to ferric iron during the formation of vesuvianite between 
the first crystallization of the wollastonite and the formation of 
the garnet, and also during the whole process of the garnet for- 
mation. FinDLEy’s curve (cfr. p. 481 and fig. 17) gives as the 
lowest possible temperature for the oxidation of FeO into Fe,0, 
at the lowest concentration of CO,, about 490 C’ and 55 percen- 
tage of CO, by volume, and, in the case of higher temperatures 
as well as lower, the oxidation begins only with higher concen- 
trations. 

From this we ought to be able to deduce that, at the close of 
the formation of the garnet, the temperature had not yet fallen 
very much below 490°, the ratio Fe,O, : FeO with respect to the 
_vesuvianite, being the higher in the garnet, although the formation 
of secondary calcite points to our being on the curve declining 
from 490° with increasing gas-concentration. On the other hand, 
my determination of the character of the last quartz as a-quartz 
points to the deduction that the final formation of quartz must 
have taken place at a temperature below 575° C. 

Another determination of the temperature during the final con- 
tact period as < 350° without any correction of pressure, was gi- 
ven previously in the description of the reducing-action on the 
diopside’s ferric iron by the SO, accompanying the last hydatoge- 
neous magma. (p. 509). 


Genetic comparison with Pargas and Mansjé. 


I have formerly pointed out, that the chief distinction between 
Pargas and Mansjé lay in the rich occurrence of pargasite as com- 
pared with pyroxene that was to be found in the former. At Tenn- 
berg both kinds of paragenesis occur, and I have shown how the 
former is the result of a succeeding transformation of the pyrox- 
ene, possibly by addition of alumina, under the influence of a highly 
hydatogeneuos pegmatitic magma at a rather high temperature.’ 

Pargas differs from Mansjé by its regionally uniform conditions, 
pointing to the influence of large magma-bodies, while, on the 
other hand, Pargas resembles Tennberg, whose uniformly develop- 
ed limestone inside the contact belt itself, can also be said to have 


*) Compared with Mansjé. 
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been subjected to a regional thermo-metamorphosis, even if, quar 
titatively, it was limited. = 

The theory I put forward in consequence of my observations at 
Mansjé (1. p. 394), of the ability of the limestones to, so to say 
»provoke into existence» pegmatitic differentiation-parts out of the 
granite-magma, has here at Tennberg been confirmed. For, in 
some instances, purely pegmatite veins of Mansji-type have been 
found to originate from the Tennberg granite and penetrate into 
the limestone, accompanied by all the contact-phenomena described 
at Mansjé, and, in addition, the whole limestone-body has been 
surrounded by a special, pegmatitic contact-magma differentiated 
out of the granite. 

While, at Mansjé, the CO,-gas could be at once absorbed by the 
adjoining sedimentary deposits, here, instead, only a very limited 
absorption of the gas could take place in the limestone body itself, 
and most of the gas had to be carried off through the granite as: 
long as the latter remained in a fluid condition. 

By this means, the quickly equalized gas-pressure in the lime- 
stone itself has contributed, at the first encounter with the granite, 
to protect the limestone — whose volume, as compared with that 
of the granite, was but small — from absorption, and the lme- 
stone has, instead, crept like a hedgehog into its wollastonite-vesu- 
vianite-garnet armour. Although entirely surrounded by the mag- 
ma, the percentage of »skarm-minerals is considerably lower at 
Tennberg than at Mansjé. Judging from Latrakart’s descri ption 
the same appears to be the case at Pargas, too. My theory that 
the turning of the limestone into contact-minerals is in direct pro- 
portion to its own power of gas-absorption and that of the neighbou- 
ring sediments (1. p. 401), has, thus, gained additional confirma- 
tion, although it has been proved that respect must also be paid 
to the granite’s own capacity to carry off the gases. | 


Conclusions Regarding the Assimilation of Limestone 
by Magmas. 


It seems to me as if, here too, there could be drawn some con- 
clusions regarding the fundamental cause of the much debated 
question, why the limestone, in one instance, is absorbed by a 
magma and in another case not (as at Alné Island, Sweden). 

Eskoua (3. p. 291) points out how, in southern Finland, the as- 
similation of lime takes place in the pegmatite veins and not in 
the granitic parent magma of the pegmatite, and he considers 
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that the question whether the limestone is assimilated or not 
largely depends upon mechanical conditions, viz., the folding and 
mixing of crushed materials». 
I was led, instead, to draw the conclusion han the main con- 
ditions for an assimilation should rather be sought for in the pos- 
“sibility of leading off the CO,-gas, arising during the formation 
of the skarn-minerals, and of neutralizing, especially, the hindrance 
the limestone itself offers to such action by its increase of the 
attacking magma’s own solidification-temperature, and the lowering 
of its viscosity. ; 
The first condition can be partially met by Eskoua’s suggestion, 
but in can also be fulfilled by the movement of currents which, 
under certain volcanic conditions, occur in the magma — both in 
the magma itself and in the gases which, in consequence of pres- 
sure- eae stream through the magma. 
The second condition, on the other hand, can only find an effe- 
_ tive correspondence in, firstly, a high initial temperature and, se- 
condly, a high percentage of volar components of the magma, 
especially alkalies and haloides which, by means of albite-, scapo- 
lite-, cancrinite- and other low-temperature mineral formations, 
prevent the anorthitisation of the magma with the accompanying 
high melting-point, and the shutting-off of the escaping carbonic 
acid. 

We find in nature a union of both presuppositions, displayed 
in the feeding-channels of volcanoes, and it is, probably, due to 
this that, as a rule, our numerous alkaline-rocks give conclusive 
evidence of a connection with volcanic activity, as at Almunge, in 
Sweden (9) and at Tsin Chin Shan, in China (8). 

This also explains why, while certain parts of the magma, where 
the activity has been lively, or the movement of the gas has been 
intensive, exhibit complete assimilation, other parts of the same 
magma, which have lost their gas, or are quiescent, contain only 
imperfectly assimilated fragments of limestone, sometimes embedded 
in a mineral armour, as seems to be partly the case with the Alné 
occurrence, described by Hiezom. 


Summary. 


This description deals with the limestone quarry at Tennberg, 
near the Gringesberg iron mines, in Sweden, an occurrence which 
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tite-granite, and has been subjected to metamorphic contact alteration 

On the fall of the limestone into the granite, an assimilation — 
of CaO by the granite has taken place, followed by a crystalliza-_ 
tion of wollastonite and diopside around the contact. 

Simultaneously there has begun an emigration of the volatile” 
components of the granite towards the limestone, whereby the 
biotite of the granite has been transformed into hornblende, and 
its normally hydrous femic minerals have, towards the contact, 
crystallized free from water. : 

After the CaQO-percentage has increased in the granite, there 
succeeds the crystallization of vesuvianite, garnet and, finally, 
secondary calcite and quartz, around the contact. The CO,-gas 
which was released at the decomposition of the calcite has, at the 
same time, oxidized Fe" to Fe™ in the contact minerals, during 
which process the resulting CO has escaped through the granite, | 
reducing its Fe! to Fe™ and carrying over its hornblende into 
hastingsite. The occurrences of this latter mineral at Atvidaberg (10) 
and Rusaene (9) are of interest in this connection. 

Simultancanaly with the formation of vesuvianite, secondary al- 
bite has been formed in the granite-contact. 

The surrounding granite has begun to crystallize as a result of 
its enrichment with CaO and of its loss of volatile components, 
and the reservoirs in more distant and fluid parts of the magma 
have been shut off. Simultaneously, the pressure has thereby in- 
creased within the contact during the crystallization of the solid 
phases into vesuvianite and garnet. 

At this point of time, the siisieatboun fragment has been floating 
in a hydatogenous magma inside a solidified or, at least, extremely 
viscuous granite shell. The pressure of the high-tensioned pegma- 
titic poaidual solutions have, in this connection, given rise to pe- 
culiar garnet-wollastonite dykes with false bedding in the limestone, 
and to quartz-prehnite veins in the inner shell of the granite, 
which shell has been transformed into a diopside-bearing quartz- 
plagioclase rock. 

Finally, there has crystallized a graphic intergrowth of secon- 
dary calcite and quartz, carrying topaz and turmaline, followed 
by large quantities of pure quartz, part of which has penetrated 
the limestone as quartz-veins, causing an interesting transformation 
of the diopside of the limestone into pargasite. 

Schematically the successive course of the formations of the 
minerals at the contact can be given as follows: 
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: ge Residual Limestone- ° 
Granite Granite-contact Magma panther Limestone 


Hornblende = <-augitic diopside« Si0,: RO ca.1 > wollastonite — 
: + CO, + diopside 


Hastingsite <albite + CO <Si0,:RO <1 ->vesuvianite — 
Prehnite-quartz-quartz + calcite — S10, ; ROP 1 — garnet — garnet- 
veins : wollastonite- 
dykes 
_ quartz (+topaz,<Si0,:ROcacs  — quartz(++to-— pargasite 
turmaline paz, turma- + quartz 
falling tempera- line) (+ topaz). 
ture 


_ I have described and, with the aid of the theodolite-microscope, 
determined the optic constants of the different contact minerals 
ond especially in the light of the new analyses of the Tennberg 
vesuvianite, have entered into the discussion, promised in my Man- 
‘sj6 dissertation, of the constitution-formula of the vesuvianite there. 
As a result I have discovered that all the vesuvianite analyses 
allow themselves to be calculated as a compound salt of garnet, 
wollastonite and brucite. By combining the easily suggested thought 
that high fluorine percentages bring in the Mg F,-group, — so 
well known in the humite-minerals, — instead of the brucite, with 
the hypothesis put forward by E. Nort, that the vesuvianite, 
like the magnesia-micas, should be regarded as an analogous com- 
pound-salt, I have come to the following general formula for the 
constitution of vesuvianite: 


{(H, K, F).R Be si, Ti), Oog bes | [Re ™Si,],. : RUB, OH). |, f 
-[RUSiO,|, 


which I have shown to agree astonishingly well both with five 
new and carefully executed analyses discussed here, as well as 
with WerBuLL’s earlier analysis and also with the analysis carried 
out by Mauzuttus, of the peculiar Almunge-vesuvianite (9), which 
it has hitherto been found impossible to make agree with any 
earlier theory. 
- The vesuvianites of the Tennberg type (low tension) have been 
proved to be pure epidote-olivine-silicates containing only the 
radicale-groups »n,» and »n,», while the vesuvianites of the Mansjé 
type (high tension) are epidote-humite-silicates, containing all four 
groups. 

I have also endeavoured to give an explanation of the equili- 
brium-position of the anorthite-percentage, An;,—An,., of the 
felspar; observed by Go.pscumipt in the Christiania field, and by 
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me at Mansjé, and have thereby found, that the formation of car- 
ponate-marialite limits the formation of higher anorthite-percentages — 
in the felspar, both at Mansjé and at Tennberg, as long as NaO, | 
and H,O are present in sufficient concentration. 

Further, I have made a statistic comparison between the Tenn-. 
berg and the Pargas- and Mansjé parageneses, and have briefly - 
discussed their various origins. The comparison with the Mansjé_ 
paragenesis formerly investigated by me shows that while, there, 
the contact-alterating pegmatite-granites were low-temperature re-_ 
sidual solutions, forming minerals at low CO,-concentrations (as is — 
shown by the scarcity of ferric iron), the Tennberg formation was 
carried on with high CO,-concentration at a high temperature and 
pressure, ending up so to say within an enclosed space. 

Finally, I have drawn the deduction from my investigations, 
that, as presuppositions for a complete limestone assimilation by 
a granite magma, there must be established as conditions, firstly, — 
the carrying off of the carbonic acid By a powerful mechanical — 
or physical-chemical magma- and gas circulation and, secondly, 
the neutralization of the increase of the melting-point of the gra- 
nite because of the absorption of lime, by the presence of a large 
percentage of alkalies and other volatile components. 


The results of my investigation of the Tennberg limestone quar- 
ries as described above, were first given in a paper, read at the 
meeting of Scandinavian Scientists at Gothenburg on the eleventh 
of july this year. Since then I have received Burunr’s interresting — 
paper suggesting an explanation of the high content of ferric iron 
of limestone contact zones (Econ. Geol. July 1923 p. 398) which 
closely agrees with my conception of the problem, and from which 
I have taken the liberty to borrow and add to my paper a reprint 
of Findley’s curve (Pl. XII fig. 17). 


This investigation was undertaken at the suggestion of Professor 
P. QUENSEL, who, when visiting the Tennberg in 1915 recognised 
its interesting features, and put it down as an object of research 
of the University of Stockholm. : 

I undertook in behalf of the University and in connection with 
my Mansjé-paper (1.) to describe the locality, but iutervening work 
has delayed the fulfilment of my promise until now. 
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Fig. 1. View of the southern wall of the Tennberg Limestone Quarry during the 
winter 1922—1923. Photo. taken by Mr. G. Ahlman. 
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Fig. 2. Tennberg Granite. 
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Fig. 3. Tennberg Granite, normal structure. Nic. + Magn. 10 times. 


fine-grained structure from western point of limestone 


Fig. 4. Tennberg Granite, 
body. Nic. + Magn. 10 times. 
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Fig. 6. Quartz-plagioclase contact between the Tennberg-granite and the limestone. 
Photo. taken by G. Ahlman. 


Fig. 7. Vesuvianite crystals, surrounded by secondary calcite and diopside. Ord. 
light. Magn. 10 times. 
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Fig. 8. Contact between granite and limestone, showing granite (Gr), diopside-bearing 
quartz-plagioclase rock (Pl + D); quartz-plagioclase rock, rich in quartz (Q + Pl), 
garnet rock (G), and vesuvianite-rock (V). 
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Cross section of a garnet-wollastonite dyke, showing garnet (G), wollastonite 


with diopside and stripes of garnet (W + D), calcite with stripes of garnet and some 
wollastonite (C + G), and pure calcite-rock (C). 
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Fig. 12. Graphic intergrowth of secondary calcite and quartz; weathered surface. 
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Fig. 13. Wollastonite containing grains of diopside. 
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Fig. 14. Limestone containing crystals of light-green diopside. Ord. light. 


Magn. 
20 times. ‘ 


ig. 15. Limestone showing pavement-structure and poikilitically intergrown by quartz, 
Nic. + Magn. 20 times. 
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Fig. 16. Calcite-crystals showing deformation structures. Nic. + Magn. 
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Fig. 17. Stability relations for the equation Fe,0, + CO 23 FeO + CO, after Findley 


and Butler. 
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Fig. 18. The Tennberg-district, reprinted with addition of the 
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Takttagelser fran en mikropaleontologisk undersékning ay nord-— 
skotska, hebridiska, orkadiska och shetlindska torvmarker. 


Ay 


G. ERprMan. 


Juli 1922 underséktes 60 torvmarker i nordligaste Skottland (vid 
Achnasheen och Strathcarron i Ross-shire, Helmsdale i Sutherland- 
shire), pa Hebriderna (Skye, Lewis), Orkneyéarna (Mainland, West- 
ray) samt Shetlandsdarna (Mainland), varvid insamlades omkring 
800 prov for mikroskopisk undersékning. Avsikten var forném- 
ligast att genom en pollenstatistisk bearbetning av materialet séka 


spéra de vadsentligaste linjerna i de nordskotska skogarnas och 


skogstridens invandrings- och utvecklingshistoria samt att anskaf- 
fa bidrag till lésningen av fragan om pollenfjarrflyktens betydelse 
fér en fossil pollenfloras sammansittning. 


| 


Vad angar de c:a 420 km fran Skottland beligna Faréarna har 


Knup JEsseN supponerat att samtliga pollen (8 al-, 4 bjérk-, 2 has- 
sel-, 1 lind- och 6 tallpollen) iakttagna vid analyser av torvprov 
fran Thorshayn dro >fjzrntransporteret> (d. v. s. bortférda minst 
150 a 200 km fran de pollenalstrande triden). Fiaréarna dro helt 
och hallet tradlésa, och man saknar makropaleontologiska beligg 


for en tidigare forhandenvaro under kvartar tid av skogar eller 


skogstrid. Salix-sliktet, vars pollen stundom medraknas vid pollen- 
analyserna, 41 representerat av tre arter (S. glauca, herbacea och 
phylicifolia). 

F. J. Lewis har i fyra avhandlingar (I 1905, II 1906, III 1907, 
IV 1911) skildrat torvmarker i de av forf. beresta trakterna (dock 
ej Orkneyéarna) och funnit att lagerféljderna, Atminstone i de dldsta 
torvmarkerna, uppvisa 7 av olika makrofossil karakteriserade strata: 
recent peat, upper forestian, upper peat bog, second arctic bed, 
lower peat bog, lower forestian och first arctic bed. Har skall ej 
ingds pa diskussion av Lewis’ indelning utan férst blott konsta- 
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are found even in the most exposed situations, where it is impos- 
sible to grow trees at the present day even with careful artificial 
shelter. I samma skikt férekomma aven Corylus (III, sid. 52) 
och Myrica (IV, sid. 801). Rester av Upper forest aro ej funna. 
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Dock hanfér L. med viss reservation till detta stratum ett ina 
(fran den isolerade 6n Foula) med en markerad, Juniperus forande 
horisont, skild genom ett strak vaginatumtorv fran ett skikt med — 
rester av buskformig bjork. Angdende ett fynd av tallpollen fran _ 
botten av en torymark mellan Stourborough Hill och Sandness Hill — 
anmirker L. (LV, sid. 800): »It is not suggested here that the pol-— 
len grains show that pine was ever native of Shetland, — — —;_ x 
but its presence shows the great distances over which these bodies 
can be carried by wind, as the material must at least have come 
many hundred miles». i . 

I Lower forest bed pa Hebriderna inga al, bjérk och hassel — 
(Skye och Lewis; fran North Uist nimnes endast bjérk, och vid 
Ben Aricaiter pé samma 6 ha inga som helst tradrester iakttagits). — 
U. F. (= Upper forest bed) saknas; dock beskrives fran Loch Step- 
hain, North Uist, ett Betula-lager, som méjligen hér hit. Angaende 
saknaden av U. F. heter det (II, sid. 340): »The absence of the © 
upper forest bed that has been observed*by the author in several 
districts in the extreme north and west is interesting, as it may 
mean that the conditions suitable for the growth of forest on deep 
peat did not obtain over the areas of greater precipitation in the 
west». 

Skotska fastlandet norr om kaledoniska kanalen. Vid 
en preliminér undersékning av torvmarker kring Cape Wrath, 
Sutherland, antraffades pa ett par stiallen obetydliga tallrester, 
som hinforas till U. F. Bottenskiktet utgéres av 2nd arctic bed. 
De fragment som antraffats av smavuxen bjérk, ligga oregelbundet 
kringstrédda i lagerféljderna och kunna varken hinforas till U. F. 
eller L. F. (Lower forest; se ILI, sid. 38). Liangre ésterut, i grev- 
skapet Caithness, upptrader en U. F. med bjérk och al i trakten 
av Altnabreac och Scotscalder; SE diarom, vid Morven och Ben 
Alisky nairmare nordsjékusten, férekommer Pinus i motsvarande 
lager (II, sid. 342) S om C. Wrath (vid Ben More Assynt i 
Sutherland) ingar tall jamte nagot bjérk i dvre delen av U. F., i 
undre delen endast bjérk. Obetydligt vaster harom (vid Loch Uri- 
gill) saknas tall i manga skarningar, under det att bjorklagret 
vanligtvis ar vail markerat (III, sid. 40). Vid Coire Bog i Ross 
SE om Ben More Assynt bestar U. F. av en pregnant tallhorisont, 
kluven ay ett 1—3 fot maktigt sphagnumtorvstrak (II, sid. 345); 
vid Poolewe vid Ross-shires vistkust traffas i U. F. stora stammar 
och stubbar av tall jamte rester av bjérk (IV, sid. 810). 

Fére omnimnandet av i vad man pollenanalyserna kvalitativt och 
kvantitativt sett bekriafta eller fullstandiga, eventuellt motsiga de re- 
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Itat Lewis vunnit, anforas har nagra sifferuppgifter angaende yt- 
vidd m. m. hos de undersikta omrddena. Shetlandsdarnas areal ir 
1425 km?, deras avstand fran Orkneyéarna 75 km. Orkneyéarna (975° 
kim*) skiljas genom den 10—13 km breda Pentland Firth fran Suther- 
land och Caithness. Hebriderna omfatta 7 300 km?, varav pa Lewis 
med Harris falla ungefaér 2000 km? och pa Skye 1 665 km?. Lewis 
skiljes fran Sutherland och’ Ross and Cromarty genom North 
Minch (88—i2 km); Skye ar endast genom ett ytterst smalt sund 

skild fran det skotska huvudlandet. 

En jimférelse mellan pollenfrekvensen per volymsenhet av torven 
inom de undersékta omradena skulle vara av betydande intresse. 
Med den teknik, som f. n. anvandes (se t. ex. ErptmMan 1921, sid. 
16), kan man pa grund av skilda torvslags olika tillvaxthastighet 
samt svarigheten att framstaJla preparat av samma tjocklek icke 
fa fullt jamférbara siffror. Da emellertid torvslagen i Skottland 
aro mera ensartade jimforda med de sydsvenska, bildande en trang, 
merendels starkt oligotrof serie, vars underavdelningar ofta utan 
-grans éverga i varandra, och eftersom forf. efterstravat en mdjligast 
-noggrann och enhetlig preparatframstilning, kunna siffrorna i 
-nedanstdende tabell, resultatet av en statistisk bearbetning av c:a 
“13 0U0 protokollférda tradpollen, dock anses vara ganska belysande. 
Med pollenfrekvens (PIF) foérstéas antalet pollen pa 1 cm? av pre- 
-paratet. Enhetlighet borde har efterstravas liksom ifréga om pol- 
-lendiagrammen. Nagra férfattare ha som enhet for PF tagit stor- 
leken av de anvinda tackglasen eller darpa baserade indelnings- 


Tabell 1. 
| Antal undersékta proy Pollenfrekvens 
| =e w : eee 
7 : ueseden> (eo a: 
| aaa ee ea | Bean pide) ) MPCs A 
tara ara sni ningar | 
| | 
|Shetlandséarna. ..... 42 34 8 i 8,2 | 18 | 
Orkneyoarna. se 1 6 | 82 | 32 | — 12 12. | — | 
ebriderna:-. .9. vo. : . 748) 57 22 55 apy | 109 | 
Promise ay. Pe 54 40 14 32 25 | 50 | 
mi F 
SK VCMMeE te). / \Peeeomine <0 25 17 8 103 51 | oe, 
Ross & Sutherland. ... 53 50 3 198 TE 299 
. eliisdales |. tema sss ss 5 & a 51 51 — 
Strathcarrom wWo.-. - « « 14; 14 -- 73 a — 
Welmeasheen sts, a ~-s« 34 | 31 3 271 269 299 


. | 5 ee 
Hela undersékningsomradet| 206 | 173 | 33 | wae 04s 110 | 
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grunder (cfr t. ex. AvER 1923, sid. 218, 347—349 samt ine BN 
1922, dir tickglasstorleken 18 mm? anférts i st. f. 18 x 18 mm). 

I tabellen angives antalet undersékta prov samt PF och i sar- 
skilda kolumner antalet prov dels av sedentéra, dels av sedimen- 
tira bildningar jamte dessas resp. pollenfrekvenser. Ehuru sa e} 
framgér av tabellen, ha jamvaél pa Orkneyéarna antraffats sedi- 
ment, huvudsakligen pollenfattiga kalkgyttjor, vilka ej blivit néir- 
mare analyserade (cfr ERptman 1924). 

Sedimenten inom de olika omradena aro antagligen icke Likéld= 
riga, varfér siffrorna fran dessa bildningar torde vara mindre be- 
lysande an de fran de sedentiira. Betriffande dessa senare ha 
Shetlandséarna en ytterligt lag PF:8,2, saledes nara 25 ganger 
mindre fn Nordskottlands (192). Orkneyéarna visa siffran 12, 
Hebriderna siffran 33. Hoigsta frekvens (269) har Achnasheen- 
trakten i centrum av det nordskotska undersékningsomradet; diar- 
naist kommer Strathcarron vid W-kusten mitt fdr Isle of Skye 
(73). Anmarkningsvart ar att torvpreven fran Helmsdale vid 
kusten langt uppe i NE ha samma PF som proven fran Skye (51). 
Pa Lewis, Yttre Hebriderna, ir PF dubbelt mindre an den pa Skye 
men dubbelt stérre an den pa Orkneyéarna (25). 

Angaende PI-s forhallande a olika nivaer ay en och samma torv- 
mark kan féljande framhallas: 

A. Shetlandséarna. Den vhill-peat>, som med en miktighet 
av upp till dver 350 cm ticker higst betydande arealer av landet, 
ar vanligen praktiskt taget utan pollen i de dvre delarna (ned till 
omkr. 150 & 200 em under ytan). I en del preparat har intet fré- 
mj6l antraéffats, i andra enstaka pollen av bjork eller al; i undan- 
tagsfall ha enstaka Pnus-pollen annoterats, men i sa fall langre 
ned an de av bjork och al. Inga tecken tyda pa att pollenet skulle 
ha destruerats i hithérande torvarter (statistik har t. ex. i en del 
fall forts éver férekomsten av ericacétetrader), varfér det torde 
kunna slas fast, att 1 nutiden fjaérrtransport av pollen, sasom denna 
definierats av forf. (1921, sid. 47), blott ager rum i en i torvmar- 
kernas lagerfoljder med nu begagnade metoder knappast pavisbar 
utstrackning. Harfér talar aven att Picea-pollen icke pavisats i ett 
enda fall pa 13000. Bland de beliégg, som finnas fér en verklig 
fjarrtransport av pollen, vore det intressant, om man kunde tids- 
bestémma de av Jessen beskrivna tallpollenférande torvlagren fran 
Faréarna fdr att sedan siéka utréna, om féirekomsten event. stod i 
orsakssammanhang med Skottlands taliférande U. F. eller de skan- 
dinaviska torvmarkernas boreala, resp. subboreala pinuspollenmaxi- 
mum. 
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‘Lingre ned i lagerféljderna blir PF nagot stérre, och i den man 
som diagramfragment kunnat uppgoras med ledning av det knappa 
pollenmaterialet har framgatt att Pinws-pollenet stundom uppnar 
Trekvenser av 10 & 20 % (Salix ibland 200-—300 %). Som emellertid 
bevisande mikrofossil (bark- eller barr-rester) ej antriffats, kunna 


landséarna. Betula-pollenet utgér oftast 75—90 %, Alnus-pollenet 
10 a 20 %; for Corylus kan frekvensen stiga till 25, for Ulmus till 
7. Pollen ay Acer, Ilex, Quercus och Tilia forekomma endast spo- 
radiskt. 

B. Vad som sagts om dvre delen av lagerféljderna pa Shet- 
_landséarna giller fven Orkneyéarna. I en torvmark har an- 
_tecknats ett halvt, Rhizophidium-angripet Pinus-pollen 10 em under 
_ytan samt ett pollen 75 emu. y. I lagerféljdernas aldre delar 
_upptrader Quercus-pollen nagot rikligare 4n p& Shetlandsdarna;'i 
_ovrigt tyckas forhallandena vara mycket likartade dem pa dessa 
' dar. Pollen av Acer, Carpinus, Fagus och Ilex upptrida sporadiskt. 

C. Lewis. PF avtager i de éversta skikten fastin knappt lika 
patagligt som pa Orkney- och Shetlandsiarna. Liangre ned upp- 
nar tallpollenet endast i sdllsynta undantagsfall 50 ~ Pa viast- 
kusten naira South Shawbost har prov tagits fran en ungefir 2 m 
maktig gyttja, troligen synkron med First Arctic bed (och en del 
av L. F.?), ytterst rikt Myriophyllum alterniflorum-pollenforande 
men saknande traédpollen i den undre hialften; fran 2 prov i den 
évre halften ha blott antecknats 1 tall- och 12 bjérkpollen (dia- 
gram, se Erprman 1924). I ett smalt gyttjestrék i botten av en 
torvmark S om Loch Garbhaig, en knapp mil W om Stornoway, 
har endast ett bjérkpollen antraffats. 

D. Skye. Inga regelbundna vaxlingar i PF; mdjligen ett svagt 
avtagande i yt- och bottenskikten. Pinus-pollenfrekvensen oftast 
ej dverskridande 10 % Ett prov (synkront med L. F.?) héll 58 
% hasselpollen. 

E. Helmsdale. I en 125 em maktig lagerfoljd minskades PF 
ritt patagligt i de dversta skikten. Pimus-pollenkurvan nar sitt 
maximum med 27 % 60 cm u. y. 

F. Strathearron. En lagerféljd om 180 cm visade en hog, 
alltigenom taimligen likartad PF. Tallpollenet nar maximum vid 
23 %: i de 8 understa proven, dar bestimbara barr-rester forelago, 
var frekvensen resp. 10, 11 och 22 %. Kringliggande trakter dro 
delvis skogbirande. Ett prov, taget 5 cm under ytan, har féljande 
pollenspektrum: Alnus 24 %, Betula 65 %, Pinus 8,5 %, Quercus 
2,5°%: PF = 150. 


dessa tal naturligtvis ej anses bevisa tallens forekomst pa Shet- . 


GG. Achnasheen. PF foreter inga anmarkningsvairda varia- 
tioner. 8 prov ur basalsubstansen av tunna, kraftigt eroderade 
hillpeatlager pa en lagfjallsluttning resp. 450, 650 och 700 m 3. h. 
visade mycket likartade pollenspektra, dar Betula dominerade med 
e:a 60 %, foljd av Pinus med 25 och Alnus med 11 w% I de stérre 
torvmarkerna har tallpollenet sitt maximum (40 a 50 %) vid en 
niva i nedre delen av lagerféljderna, karakteriserad jamval ay 
Alnus-pollenets begynnelseupptradande (frekvens 5 a 10 %), hojning 
av Corylus-pollenkurvan och sinkning ay Ulmus-pollenkurvan, som 
langre ned nar hégre tal. Denna niva dr tillsvidare den enda, som 
kunnat anvindas vid konnektionsférsék, enir en subboreal-subat- 
lantisk kontakt ej] sparats och férekomsten av stubblager eller 
speciella’ torvslag ej varit av den art att diérigenom stéd kunnat_ 
vinnas for inrangering pa ratt ort i Lewis’ schema. 

Stockholm 8. 11. 1923. 


\ 


Résumé. 


Quelques observations micropaléontologiques d’une ana- 
lyse des tourbiéres de ]’Ecosse septentrionale, des Iles 
Hébrides, Orcades et Shetlande. 


Dans I’Kcosse septentrionale et dans les iles environnantes l’au- 
teur a collectionné environ 800 échantillons de tourbe, qui ont été 
analysés d’aprés la méthode moderne pollenstatistico micropaléon- 
tologique selon von Post, décrite par l’auteur en 1921 (p. 15—26). 
13 000 pollen (p. d’arbres) ont été comptés, et aprés un traitement 
statistique de ces materiaux le tableau p. 541 est rédigé. [Antal 
undersékta prov = nombre d’échantillons examinés; pollenfrekvens 
per cm* = frequence du pollen (PF) par 1 cm? de chaque pré- 
paration; sedentéra bildningar = materiaux sédéntaires (tourbe)].. 
Les environs d’Achnasheen (la carte p. 539) montrent la plus grande 
PF (271), Piles de Shetlande la plus faible (9,7). Les sédiments 
sont ordinairement plus riches en pollen que la tourbe méme; pour- 
tant un limon & Sbhawbost, Lewis, manquait de pollen. Selon toute 
probabilité ce limon, dans lequel un volant (Myriophyllum alterni- 
florum) abondait, est du méme Age que la premiére couche arc- 
tique, décrite par le D:r Lewis. Dans les parties superieures de la 
tourbe shetlandaise il ne se trouve ordinairement pas de pollen; 
done: en vertu de cette circonstance et du fait que parmi 13000 
grains de pollen pas un seul pollen de sapin n’ait été signalé, on 


pourrait constater, que pollen, transporté au moins 150—200 km 
1 lendroit, ot il est produit, se trouve, dans les couches tour- 
_beuses, seulement dans une étendue a peine possible & établir moyen- 
nant les méthodes dont on s’est servi jusqu’ici. Cependant, l’exi- 
stence de macrofossiles nayant pas été établie, l’indigénat du pin 
nest pas stirement prouvé. Dans les couches correspondantes prés 
de Strathcarron, le pollen de pin a une frequence de 10 & 20 x; 
une trouvaille de restes d’aiguilles démontre que jadis le pin avait 
poussé a cet endroit. Dans les tourbiéres bruyeuses du voisinage 
*Achnasheen il se trouve un niveau parfaitement distinct, carac- 
térisé d’une grande fréquence du pollen de pin et de coudrier et 
de la premiére apparition du pollen de l’aune. C’est le seul niveau 
dont l’auteur a pu se servir pour connecter les couches d’une tour- 
biére avec les couches d’une autre. 
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Om krokodilfynden i Skanes yngsta krita. 
Ay 


Gustar T. TRoEDsSON. 


I Lunds universitets geologiska samlingar har sedan mer an 30 
Ar tillbaka fdrvarats tvenne stérre stycken av bryozokalk fran 
Limhamn, i vilka kraniet och andra delar av en langnosig krokodil 
funnos inbiddade. Fyndet, som tillvaratagits tack vare kamrer 
A. F. Cartsons ingripande, omtalades pa sin tid i Neues Jahrbuch 
i en notis av Bernuarp Lunp@aren.t! Omkring ar 1908 gjordes 4 
samma stille ett nytt fynd, nospartiet av ett innu stérre exemplar. 
Bada, som numera blivit fullstandigt utpreparerade, tillhéra samma 
art, Thoracosaurus scanicus n. sp. Slaktet Thoracosaurus, som 
forst beskrevs fran N. Amerika, omfattar annu en europeisk art, 
T. macrorhynchus fran tuffkritan vid Maastricht och Calcaire 
pisolitique i N. Frankrike,? d. vy. s. samma horisont som danien, 
samt 7 amerikanska, alla fran aterigen motsvarande nivad i New 
Jersey.? I sliktet Zhoracosaurus medriknas da ocksa sex arter, 
som Cope sammanfirt utan birande skal i ett eget slikte, Holops, 
ett namn som alltsa saknar berittigande. 

Slaktet Zhoracosauwrus erinrar i sin allménna habitus nara om 
det nu levande slaktet Gavialis, men strukturella detaljer i skelettet 
visa, att, de verkliga anférvanterna fro att sdka bland de kort- 
nosiga, framfér allt Alligatoridae. Ur allman utvecklingssynpunkt 
sett star sliktet ungefaér i niva med andra nykretacéiska eller 


Soho Gayial aus dem Senon von Annetorp bei Malmé. N. Jahrb. f. Min. ete. 
1890. 


Re ee Ostéographie ete. 25. fase. Crocodilus (Publ. posthume). Paris 
5D. 

GERVAIS, Zoologie et paléontologie francaises. Paris 1859. 

Koxen, Z. d. d. Geol. Ges. Bd 40. 1888. S. 754. 

5 Corr, Synopsis of the Extinct Batrachia and Reptilia of North America. Trans. 
Amer. Phil. Soc. Vol. XIV. N.S. Philadelphia 1870. 

Corz, The Vertebrata of the Cretaceous formations of the West. Rep. U. S. Geol. 
Surv. of the Terr. Vol. IJ. Washington 1875. 
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snarare tertiira krokodiler. Dess karakteristiska egenskaper torde 
framga av det fdljande. Har ma endast framhallas: 

Hjasstaket kort och brett med stora supratemporaléppningar. 
Nosen lang och smal, obetydligt utvidgad i framre andan och utan 
skarp grains aysatt fran kranialdelen. Nasalia dro antingen helt 
skilda fran premaxillaria eller ock komma de natt och jamnt i 
kontakt med dessa. Underkiéken har lang symfys, vari aven 
spleniale ingar. Kotorna aro procéla. Hypapofyserna svaga pa 
halskotorna, upptrada férst fr. 0. m. 4. 4 5. halskotan och na t. o. m. 
6. a 7.(?) bréstkotan; pa halskotorna dro de tudelade genom en 
median intryckning. Benplatarna aga ledfasett pa fraimre och 
bakre kanterna. 

Vid fossiliferingen ha naturligtvis Atskilliga krossningar, sar- 
skilt pa grund av hoppressning av haligheter i skallen, agt rum, 
varav en del framtrada 4 fig. 1. I évrigt kan det tidigare av de 
bada fynden — vilket ar det som huvudsakligen dr foremal for 
denna beskrivning, enir bada tillhéra samma art — anses som det 
bast bevarade bland hittills kinda exemplar av detta slakte och, 
vad speciellt kraniet angar, som ett av de fullstandigaste bland 
fossila krokodiler. Utom kraniet foéreligga underkak, nagra lisa 
tinder, epistropheus och 2 andra halskotor, 2 bréstkotor, flera hals- 
och bréstrevben, bada 6verarmsbenen, 6 benplatar, nagorlunda hela; 
slutligen ett stérre antal fragment, sirskilt av revben, kotor och 


benplatar. 


Storleksf6rhallanden. 


A. Det tidigare fyndet. 


Skallen. Laingd fran iene till nos- 
See ns > es ee DED 
Siurpsta predd  ....- --. +--+ 185 » 
Underkaken. Langd eee ec... are Dee! 3 
Symfysens ned pene oe olO 
Tander. a) En av normal typ: lLiangd ... 135 » 
Diameter vid 
basen .. 5 » 
b) En innerst i munnen: Lingd ... 11 » 
Diameter vid 
basen . . 5,5 > 
Langd . ; 57 > 
Epistropheus. “se oe 


Ovriga halskotor. Kotkroppens langd . 


GUSTAF T. TROEDSSON. [Nov.—Dee. 1923, 


. 7 . . ¢: 
Fig. 1 1 horacosaurus scanicus. Delvis preparerad. Kranium och underkak in 
situ. Vid insidan ay hégra underkaksskankeln synes en avy gastroliterna. Storlek 2/9 
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Ena bréstkotan. Kotkroppens lingd. . . . 44. mm 


Vidd mellan diapotysermas yitire 
andar... PO MEsa lee » 
Humerus. SADE Shoo. as ao LAO es 


Benplatar(aoch b) Lingd vid inre render - 4) 82ib) 47 ~~ >» 


Lingd vid yttre randen. » 29,» 37. 
Breddy a: 5 So 5 ol, » 55 > 
Exemplarets hela langd uppskettad till 3,4 meter. 


B. Det senare fyndet (éverkaksdel), lingd 490 mm. 


Pander a) Hn av normal typ: Langd. ....... 296 mm 
Diameter vid basen. . O15. > 

b) En av de innersta: Liangd . . . 1... 18,5 » 
Diameter vid basen. . 9 > 


Exemplarets hela langd uppskattad till 4,6 meter. 


Beskrivning. 


Thoracosaurus scanicus n. sp. 
Syn. »Gavial. LUNDGREN, 1. c. 1890. 


Féljande beskrivning utgér en resumé av en mera utforlig under- 
sdkning, >On the Crocodilian Remains of the Danian of Sweden», 
som under den narmaste tiden kommer att tryckas i Fysiografiska 
Sallskapets i Lund Handlingar. 


Kraniet. 


Bastoccipitales (B.o.) hypapofys, som, delvis p& grund av den 
dorsoventrala sammanpressningen, ar undersidans mest nedskjutande 
parti, ar till omkretsen nérmast 5-kantig med undre, horisontella 
kanten inbuktad i mitten samt har pa bakre ytan en kraftig, median 
kam. Hiri 6verensstimmer fossilet med recenta, sirskilt ameri- 
kanska krokodiler, sasom Caiman och Alligator; hos Gavatlis 
gangeticus har samma benparti nedat divergerande sidokanter, sa 
att stérsta bredden kommer vid undre randen, som dartill ar tyd- 
ligt tudelad av en medianfara, varjimte kammen pa bakre ytan 
saknas, forhallanden som mera dverensstimma med dem hos de 
langnosiga jurakrokodilerna. 

Exoccipitalia (E.0.) likna narmast dem hos nu levande kortnosiga 
krokodiler, under det Gavialis utmirkes genom sin kraftiga kam 
ovanfér canalis ossis quadrati, Vid basen av exoccipitales nedat- 


a | Se 


a 


daw ae 


GUSTAF T. TROEDSSON. 


Bior 
Fig. 2. Thoracosaurus scanicus. Obetyd- Fig. 3. Thoracosaurus scanicus. Kra- 
ligt restaurerad bild av kraniets dyersida. niets undersida. Storlek c:a 1/1. 


Storlek c:a 1/4. 


Ant.n., yttre naiséppningen; B.o., basioccipitale: H.o., exoccipitale; F1., frontale; 
Ju., jugale; Lac., lucrymale; L.t.f., undre temporalhaligheten; Nas., nasale; Orb., 
dgondppningen; Par., parietale; P.mx., premaxillare; Po.fr., postfrontale; Quw., quad- 
ratum; Qw.j., quadrato-jugale; S.mx., supramaxillare; S.o., supraoccipitale; Sq., 
squamosum; S.t.f., supratemporalhaligheten; 7%., transversum; Alv., tandhalor; Pal., 
palatinum; Pt., pterygoideum; S.o.v., foramen palatinum; Vo., vomer. 
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iktade, kilformiga utskott ligger foramen carotides internae, som 
ortsitter 1 form av en dppen ranna till benets nedre anda och 
tangeras pa sin framsida av suturen mot quadratum, medan suturen 
mot basioccipitale léper | & 2 mm ifran rénnans bakre rand. Recenta 
kortnosiga, sarskilt Caiman, visa nagon likhet; pafallande ar dar- 
emot den stora olikheten mot Gavialis, dir nimnda utskott har 
rektangular utsida och éppningen for canalis carotides internae ar 
belagen vid utskottets bas i omedelbar narhet av de ovanndimnda 
nervéppningarna och, hos fullvaxta, 4 cm ifran utskottets fria anda. 
j Supraoceipitale (S.o.) deltager i bildandet av hjasstakets bakre 
‘mediana del med en bredd av 30 mm och en langd av 10 mm., 
hari i viss man liknande Caiman sclerops och Tomistoma, medan 
hos Crocodilus och Gavialis den i dversidan ingdende delen av 
‘supraoccipitale ar helt obetydlig, triangular, med spetsen riktad 
framat, och hos Alligator mississippiensis samma ben Ar nistan 
helt undantrangt fran huvudets évre yta. Denna utveckling av 
supraoccipitale hos Yhoracosaurus torde sammanhanga med behovet 
av kraftigt faste for de nackmuskler, som astadkomma huvudets 
rorlighet och som i regel maste vara starkare hos lang- an hos 
kortnosiga former. Gavialis, som haft en annan utvecklingshistoria, 
har natt samma effekt genom forstiirkning av den del av supraoc- 
cipitale, som ligger nedanfér hjasstaket, 

Petrosum och alisphenoideum aro endast obetydligt synliga. 

Parietales (Par.) évre yta ar narmast T-formig samt saknar lik- 
som hos Caiman och Alligator den markerade mediankam, som i 
regel forefinnes hos Gavialis och Crocodilus. . 

Frontale (Fr.) nar liksom hos andra thoracosaurusarter till 
supratemporalhaligheterna, vilkas frimre rand det bildar. Detta 
férhallande tillhdr hos de moderna krokodilerna ett redan laémnat 
fylogenetiskt stadium, medan det aterfinnes hos jura- och krit- 
ivensom hos vissa tertidrtidens (Diplocynodon) representanter for 
ordningen. Framat inkilar samma ben mellan nasalia; hari rader 
Sverensstimmelse med andra langnosiga (Zhoracosaurus och Ga- 
vialis); hos somliga kortnosiga som Caiman sclerops na namnda 
ben icke i berdring med varandra, medan de hos andra samman- 
stéta under oregelbunden suturlinje. 

Postfrontalia (Po.fr.) aro pa grund ay évre temporalhaligheternas 
starka utveckling till formen betydligt avvikande fran dem hos 
levande kortnosiga arter med sma temporaléppningar. Dock ar 
benets ‘yttre, bojda rand timligen lik den hos Tomistoma, Caiman 
sclerops och Urocodilus-arter, medan Gavialis har ratvinklig ytter- 
kontur pa detta ben. 


es ee eg ae 
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Squamosum (Sq.) ax djupt skulpterad pa samma sétt som parietale 
och frontale. Lateralt nar det utanpa postfrontale fram till karl- 
jppningen vid dvre andan av postfrontales jugalutskott pa samme 
siitt som hos Alligator och Caiman, medan det hos Crocodilus-arter 
och Gavialis slutar ett gott stycke bakom némnda foramen. Bi 

Quadratum (Qu.) visar endast mindre avvikelser fran moderna 
krokodiler. 4 

Quadrato-jugale (Qu.j.) sander liksom hos Gavialis, Tomustoma 
och Crocodilus ett utskott framat i undre temporalhaligheten; denna 
bentapp saknas bade hos Caiman och Alligator (jfr nedan s. 558). 

Jugale (Ju.) bildar undre temporalbagen, som i tvarsnitt ar oval, 
ej olik den hos Caiman och Alligator, medan Crocodilus och annu 
mer Gavialis avvika i hég grad. Anmirkningsvard ar benets 
langa fortsittning bakat utmed quadrato-jugale, vars fria yttre 
kant darigenom blir helt kort som hos Crocodilus och Caiman. 

Lacrymale (Lac.) bildar framre halften av inre orbitaranden, 
air daremot hos Gavialis inskrinkt till framre randen av orbitan. 

Adlaerymale (Adl.) bildar framre orbitaranden och skjuter icke 
sa langt bakat pa yttersidan, som i regel ar fallet hos levande, 
kortnosiga former. 

Nasalia (Nas.) aro bevarade endast proximalt, varjamte en median 
benlamell emellan supramaxillaria méjligen ar deras distalainda. 
Mellanpartiet ar pa preparatet ersatt med gips. Nasalia na icke 
fram till premaxillaria. 

Supramaaillaria (S.mx.) sammantriffa i medianlinjen pa éversidan 
under minst 40 mm samt aro liksom hos Gavialis ganska jaémn- 
breda, Bakat divergera de mindre abrupt an hos Gavialis, ehuru 
summan ay divergensen blir stérre, emedan nosen Ar relativt sma- 
lare an hos detta slakte. Tandalveolerna aro pa vanstra sidan 
22, pa den hégra 20. Jamforda med Gavialis férete alveolar- 
randerna flera avvikelser, ehuru olikheterna med de kortnosiga dro 
innu mera pafallande. Pa undersidan inskjuta palatina med ett 
langt och smalt parti i medianlinjen pa samma sétt som hos T. 
macrorhynchus (Koken, l. c.). Lateralt om detta na supramaxillaria 
ett stycke pa insidan om foramina palatina med en suturlinje ay 
samma firlopp som hos recenta former. 

Premaaillarias (P.mz.) dversida utmirker sig genom regelbundet 
fran yttre dndan avsmalnande form; den skedformiga utbredningen 
av nosindan, karakteristisk fér Gavialis, saknas har. Incisura 
dentalis ar bredare an hos recenta former. Alveolerna ligga nagot 
tatare an pa supramaxillaria. Det framsta bevarade paret — 
d. v. s. i verkligheten det nist frimsta — ar som hos gavialen dub- 
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Bd 4 
belt med en bakre alveol av normal storlek och en liten omedel- 
bart framfér. Tanderna ha varit 5 pa varje sida. 

Palatina (Pal.) aro i bakre halften jamnbreda samt tilltaga i 
bredd till framre andan av foramen palatinum. 

Vomera (Vo.) framtrida som tvenne jimnsmala ben i frimre 


_delen av medianlinjen mellan palatina. 


Pterygoidea (Pt.) ha genom sammanpressningen fatt horisontell 


_ stéllning; mediant, dar de ligga ungefir i niva med basioccipitales 
nedra anda liksom hos Gavialis, torde dock stallningen vara primar. 


- 


Hos samtliga kortnosiga ligger daremot hela bakre delen av 


_pterygoidea ett betydligt stycke nedanfér basioccipitale. Trans- 


versum ticker med sitt pterygoidutskott yttre delen av pterygoi- 
deums undersida men nar endast nagot férbi mitten liksom hos 
flertalet recenta med undantag av Gavialis, dar det nar till bakre - 
ytterhérnet av pterygoideum. 

Transversums (Tr.) frimre kant ar i mitten starkt konvex, nagot 
som dven ar antytt hos Mecistops samt nagra kortnosiga — arter 
av Caiman och Crocodilus, mest amerikanska — medan hos yngre 
Crocodilia i dvrigt framre kanten ar tydligt konkav. 

Huvudets haligheter. 

Supratemporalhdligheterna (S.t.f.) aro som hos alla langnosiga 
krokodiler val utvecklade samt omgivna av smala benkammar 
eller -bagar. 

Undre temporalhdligheternas (L.t.f.) langsmala form ar en féljd 
av sammanpressningen. 

Orbitae ( Orb.) aro obetydligt mindre an supratemporalhaligheterna. 

Nares externae (Ant.n.) bilda en enkel stor éppning, som till sin 
form erinrar om den hos Gavialis. 

Foramina palatina (S.0.v.) avvika fran dem hos alla nu levande 
Crocodilia: De aro bredast nagot bakom mitten, avsmalna spetsigt 
framat och sluta mera trubbigt bakaét vid pterygoidea. Detta 
sammanhanger med den némnda konvexiteten pa transversum. Pa 
samma stille har den engelska wealdenkrokodilen Hylacochampsa 
ett utskott, som delar foramen palatinum i en yttre och en inre 
éppning. Den sistnamnda skulle enligt ANDREWS’ motsvaras av 
ett rudimentirt foramen hos recenta Crocodilia, nérmast erinrande 
om ett foramen nutritium. Intet sAdant kan upptickas hos Tho- 
racosaurus, nagot som naturligtvis kan bero pa ett mindre till- 
fredsstillande bevaringsskick. I varje fall ar det dock féga tro- 
ligt, att en homologisering mellan sadana foramina ar. riktig. 


1 Ann. Mag. Nat, Hist. 8. Ser. II. 1918, 8 493. 
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Snarare har d& den laterala 6ppningen sammansmalt med den inr 
till ett stort foramen palatinum hos recenta Crocodilia, dérigenom 
att det nimnda utskottet hos Hylacochampsa tillbakabildats. I 
si fall ar den mellersta, konvexa delen av transversums friamre 
rand hos Thoracosaurus ett rudiment av utskottet p& samma stalle 
hos Hylaeochampsa. Detta rudiment har sedan i regel sparlist ‘ 
forsvunnit hos recenta arter. = 
Choanae (fig. 3) omslutas helt och hallet av pterygoidea liksom 
hos recenta Crocodilia. Men. under det choanae hos de senare — 
ligga s& langt bakaét som i linje med pterygoideas bakre rand, ar — 
hos fossilet avstandet fran bakre randen av foramina palatina till 
choanae endast tredjedelen ay avstandet till pterygoideas bakre 
rand. Taket i néskanalen ar bakom choanae férsett med en median 
skiljevigg samt obetickt pa fossilet och fortsitter anda till basioc- 
cipitale, en langd av nara 30 mm som hos recenta krokodiler déljes 
ay den lika langt utvéxta harda gommen. Denna primitiva byggnad 
hos bakre naséppningarna dr densamma’som Koken observerat a 
det exemplar fran Maastricht han identifierat som 7. macrorhynchus, 
medan choanae ligga nagot langre bakat & det nagot storre 
exemplar Buaryvitue och Gervais avbildat. Det fortjinar an- 
mirkas, att unga exemplar av recenta slikten aga en mera primitiv — 
choanaestiallning un fullvaxta. 
Foramen magnum ar fullkomligt sammanpressat. Bottnen bildas 
av en bred fara i basioccipitale, sidorna och taket av exoccipitale. 


Underkaken. 
Fossilet. Gavialis gangeticus. 
Underkakens Winodeee) miner ss, ca) eoaree Seen 620 mm 219 mm 825 mm 
Symfysens andel i underkiken ....... 50 % 63 % 60 4% 
Spleniales andel i symfysen p& éversidan . . 32 % 29 % 39 % 


Hos Gavialis sitta pa kikarna bakom symfysen 3 tinder pa 
vanstra sidan, 2 pa den hiégra pa bada i ovanstaende tabell anférda 
exemplaren, médan hos fossilet vardera kaikhalvan har 6 tinder 
bakom symfysen. Hirav liksom av sifferuppgifterna framgar, att 
gavialen i fraga om noslingden natt langre i specialisering &n 
Thoracosaurus. — Undersidan ar liksom hos Gavialis platt pa den 
stricka, som intages av spleniale och dentale. Foramen maxillaris 
externum, vars ursprungliga lingd ej torde ha éverskridit 50 mm 
har fullstindigt pressats ihop. Samtidigt har complementare for- 
stérts. Dentalia dro langa (500 mm.), smala och bara underkikens 
samtliga tinder. Noséndan avtager langsamt i bredd, men spetsen 
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ned de bada fraimsta tandparen ar utbredd, dock betydligt mindre 
n hos Gavialis. Alveolerna sitta p& tvenne utat lutande kanter, 
alveolarranderna, och dro till antalet 23 pa varje sida med utat- 
riktade tinder. I inre delen av kiken bakom symfysen finnas 

ellan taénderna djupa halor for éverkikstanderna. Tanderna dro 
Svaga och béjda samt avsmalna regelbundet mot spetsen. De ha 
venne tydliga men laga sidokanter och cirkelrunt tvarsnitt samt 
svag langsstriering,’ som 4 begagnade tinder ar avnétt i spetsen. 
Nagon olikhet finnes mellan de frémre och bakre tinderna. De 
forra aro langa, svaga, starkt bijda samt sitta glest och stricka 
sig langt ut; de senare korta med kraftig bas och svagt bijda 
samt lamna emellan sig féga mer an plats for en Sverkikstand. 
Dessa tander likna nara dem som férekomma hos Teleosauridae, 
men férekomma fven hos amerikanska thoracosaurusarter. Tan- 
derna hos 7. macrorhynchus sakna enligt Koxen sidokanterna. Hos 
Gavialis ar tvairsnittet mera ovalt pa grund av skarpare sidokanter, 
varjamte emaljens striering ar mera framtridande. De kortnosiga 
krokodilerna ha i allmanhet en mera specialiserad tanduppsattning. 
Tanderna a det stora éverkaksstycket aro fullkomligt lika dem i 
underkiken av det mindre exemplaret savil i fraga om utseende 
som proportioner (jfr tabellen s. 547—9). A brottstillen i underkiken 
ha ersattningstinder antratfats. Dessa aga emaljbekladnad av 
samma struktur som den yttre tanden. Pa grund av det tranga 
utrymmet i den platta underkaiken ligga dessa tinder horisontellt, 
innan de vixa ut, da de skjuta in i pulpahaligheten till den 
fungerande tanden. 


Ovriga skelettdelar. 


Halskotorna. Trenne féreligga, namligen epistropheus och tvenne 
tillhdrande den nairmast bakom varande halsregionen. Samtliga 
jverensstiimma, vad form, storlek och skulptur betraffar, mycket 
nara med dem Cove beskrivit under namn ay Holops obscwrus. 
De bada skarpa langskanterna pd undersidan ay epistropheus, vilka 
iro parallella hos 7. obscwrus samt enligt Corn motsvara parapo- 
physerna, aro har tydligt skilda fran de fasettbarande verkliga (?) 
parapophyserna och konvergera framat samt innesluta mellan sig 
en djup konkavitet, tudelad av en kraftig mediankam. JDiapo- 
physerna ligga liksom hos t. ex. Caiman langre fram an hos Ga- 
yialis, som i detta hanseende star narmare jurakrokodilerna. 

Den bist bevarade halskotan ar troligen nr 4. Parapofyserna 
konvergera med sina basaldelar under spetsig vinkel framat och 


. 
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férbindas av en hog kant nedanfér ledskalen. Fran denna ta 
bindelseled, vilken anses motsvara hypapofysen, utgar en lag men 
skarp median kam, som nar lika langt bakat som parapofy- 
serna. 

Féljande halskota, av allt att dima den femte, har svagt ut- 
bildad hypapofys pa undersidans framsta del, nagot som Aterfinnes 
pa motsvarande och rae ao hos andra thoraco- 
saurusarter. : 

Bréstkotorna. Endast 2 aro i behall, tillhérande framre brés 
regionen. Bada ha enkla, langa diapofyser, den ena, nr 3 (eller 4?), 
darjamte en kraftig, bred, den aterstaende, nr 4 (eller 5?), rudi- 
mentér hypapofys. 

Revbenen éverensstimma ganska val med dem hos recenta for- 
mer. Av halsrevbenen tillhora 4 de pa epistropheus narmast fol- 
jande kotorna; 3 dro vanster-, 1° hégerrevben. De dvriga tva 
iiro det sista paret, som tillhér 9. kotan, de s. k. »falska bréstrey- 
benen». Av broéstrevbenen tillhéra 3 vaénstra sidans framre region 
samt de bada aterstaende bakre delen av hégra sidan. 

Humeri aro de enda extremitetdelar, som finnas i behall. Det 
hégra, som ar bist bevarat, har en langd av 140 mm. Tvarsnittet 
éver mitten dr cirkelrunt, andarna tillplattade och breda. Sett 
ovanifran, tinkt in situ pa det levande djuret, ar det S-formigt 
béjt. Avvikelserna fran samma ben hos andra arter av sliktet 
iro obetydliga. Att déma av formen pa detta ben torde djurets 
formaga att réra sig pa land ha varit ungefaér densamma som hos 
nu levande krokodiler. 

Benplatar. Endast ryggplatar foreligga, nimligen dels ett stom 
antal fragmentariska stycken, dels 6 nagorlunda hela. Samtliga 
iro pa undersidan slita och pa oe forsedda med djupa. 
rundade insinkningar, fransett frimre randen, som Ar slit och som 
ledat mot underkanten pa nirmast framfoér varande plat. Platarne 
ha stérre bredd an langd och avsmalna i regel nagot mot ene 
sidan. Den langsta sidokanten ar bevarad pa nagra benplatar ock 
ar en tydlig’ suturlinje, medan den korta ae varit jam 
och rundad. 


Postembryonala forandringar. 


Genom jimférande matningar av ett antal recenta krokodil 
skelett av olika aldersstadier har det visat sig, att proportioner 
som ofta nog anvints for systematiskt indamal, forandras unde 


. H. 6—%. OM KROKODILFYNDEN I SKANES YNGSTA KRITA. | 557 


: Sadana fro t. ex. avstandet mellan dégonen, av- 
sta - mellan supratemporalhaligheterna, storleksférhallandet 
mellan égonéppningar 4 ena sidan och supratemporalhaligheter 4 
andra ete. Av sliktet Thoracosawrus kianner man nu 4 arter med 
bevarat kranium, men av var och en endast ett exemplar av skal- 
lens dversida. Som dessa diartill aro olika stora — vart exemplar 
‘det nast minsta — visa de, betraktade som en tillvaxtserie, full- 
stindig parallellitet med en serie gavialskallar. Darigenom ned- 
reduceras visserligen atskilliga systematiska karaktirer och t. 0. m. 
nagra av de mest markanta till aldersolikheter, men enadr alldeles 
samma férhallande kunnat konstateras vid jimférelse mellen olika 
storlekar av skilda, recenta crocodilusarter, har man icke hirav 
_anledning att sammansla samtliga till en art, sa mycket mer som 
atskilliga andra olikheter kvarsta, som icke kunna bortférklaras 
pa detta satt. Salunda avviker den andra europeiska arten, 7’. 
_macrorhynchus, fran var art bl. a. dari, att friamre nosindan ar 
-mera utbredd och nasalia na fram till beréring med premaxillaria 
pa huvudets dversida, varjimte tydliga olikheter observerats be- 
_traffande tinder, benplatar, basioccipitales hypapofys etc. Lik- 
-nande olikheter férete de amerikanska arterna. Nagra av dessa 
fro dock mycket ofullstandigt kanda, t. ex. somliga endast be- 
triffande tanderna. 


Forhallandet mellan Thoracosaurus och andra krokodil- 
slakten. 


Som har beskrivna art dr den hittills fullstandigast bevarade, 
har det blivit méjligt att battre an forr utreda sliktets systema- 
tiska stallning. Vid denna utredning har det varit nédvandigt 
att analysera karaktérerna, vilket, enklast uttryckt, betyder att 
skilja typens anpassningsegenskaper fran konservativa for storre 
eller mindre grupper av ordningen gemensamma egenskaper. Medan 
de sistnimnda ha ett betydande genetiskt varde, kunna de forra 
Aterfinnas mer eller mindre identiska hos skilda former av samma 
anpassningstyp, d. v. s. sddana med parallell eller konvergent ut- 
veckling. Langt rostrum +. ex. forekommer hos skilda reptil- 
ordningar och alltid i samband med vissa andra pafallande egen- 
skaper, som férvarvats oberoende av varandra. Ju avligsnare 
dessa ordningar aro inbérdes, ju stirre aro de strukturella olik- 
heterna i analogt utvecklade organ. Den langa nosen hos Para- 
suchia uppbygges sdlunda till viasentlig del av premaxillaria, 
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medan det hos Crocodilia ar supramaxillaria som dominera. Ino: 
en sddan jamforelsevis sluten ordning som Crocodilia blir natur- 
ligt konvergensen svarare att pavisa, men en minutids undersék- 


ning gor det likvaél mdjligt. : 
Slaktet Thoracosaurus ar starkt specialiserat i samma riktning 
som det nu levande Gavialis-slaktet och ett flertal utdéda bl. a. 
de langnosiga jurakrokodilerna. I allmanhet ar denna typ marin, 
men inom ordningen Crocodilia har den aldrig natt tillnarmelsevis 
en sddan rik utveckling som t. ex hos Ichthyosaurus, troligen 
emedan den foérra aldrig natt férmaga av vivipar fortplantning 
och dirfor fér agglaggningens skull varit bunden vid kusterna. 
Likvél tycks typen ha framkommit upprepade ganger och ar 1 
sin yttre habitus tamligen enformig: I steg med dverkakens foér- 
langning édkas underkikssymfysen. Den stora noslangden har 
framkallat en kraftig utveckling avy muskler, som inserera i huyu- | 
dets bakre del, samtidigt som benmassorna for jamviktens skull i 
stor utstrickning reducerats till benkammar. Hos de langnosiga 
aro de kraftiga temporalmusklerna fasta i supratemporalhalighe- 
terna, hos de kortnosiga aro de mer eller mindre fértrangda nedat, 
vilket férorsakat en motsvarande nedpressning av pterygoidea, som 
salunda hos de senare ligga mera ventralt an nedre dndan ay occi- 
pitales hypapofys. Det lilla utskottet i bakre andan av undre 
temporalhaligheterna ar till sin funktion obekant for férfattaren’ 
men férekommer hos alla recenta och flera utdéda krokodiler. Det 
dr alltid synligt uppifran och far hos former med brett hjasstak, 
d. v. s. sddana med stora supratemporalhaligheter, alltsé lang- 
nosiga, ett mera lateralt lage an hos kortnosiga med smalt hjass- 
tak, dar det ofta ligger tatt intill innerkanten (Crocodilus-arter) 
eller t. 0. m. ar helt sammanvéxt dérmed (Caiman, Alligator). 
Det finnes ocks& en rad egenskaper, som tyckas féraindras lik-— 
formigt inom hela ordningen, oberoende av den specialiserade an- 
passningen, och skilja alltsa de aldre krokodilerna fran de yngre 
(transitoriska .egenskaper). Betraffande dessa rader hos Thora- 
cosaurus i stort sett samma grad av likhet eller olikhet med lang- 
som kortnosiga bland de recenta. Sadana egenskaper dro: laget 
av choanae, de procéla kotorna (amficéla hos aldre krokodiler), Ta. 
get av suturen mellan frontale och parietale pé huvudets dversida. 
I fraga om andra sddana egenskaper rader faktiskt en specialisations- 
korsning emellan Gavialis och Thoracosaurus, s& att det forra 
slaktet, trots att det dr recent, ar efterblivet i forhallande till 
det senare. Detta ar fallet med frontales och lachrymales re- 
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ativa andel i orbitaranden, muskelfastet pa basioccipitales hypa- 
ofys samt fastet for andra revbensparet pa epistropheus. I samt- 
liga dessa fall dverensstimmer Thoracosaurus nara med de recenta, 
-kortnosiga krokodilerna, under det Gavialis intar en primitiv stall- 
‘ning, jamférbar med den hos jurakrokodilerna. 

- Slutligen stiter man hos Thoracosaurus stindigt pa detaljer, 
som aterfinnas hos recenta i all synnerhet hos Caiman. Det rader 
namligen intet tvivel, att Caiman ar det bland levande krokodil- 
slakten, som star Thoracosaurus genetiskt narmast. A andra sidan 
torde icke finnas nagot bland de recenta som i samma hianseende 
star det mera fjirran an det 1 samma riktning anpassade slaktet 
Gavialis. 

Det dr salunda oriktigt att, som annu sker, sammansla Gavialis 
och Thoracosaurus jamte andra langnosiga krokodiler till en fa- 
milj, Gavialide. De ha samtliga utvecklats ur kortnosiga och 
darfor vore det riktigare att sammanféra dem med Alligatoride 
och Crocodilide s.s. till en familj, Crocodilide s.1., men annu 
battre att uppdela de langnosiga i skilda familjer, liksom delvis 
redan skett med de kortnosiga. Atminstone 3 sadana familjer 
kunna sirskiljas, némligen Thoracosauridee, Tomistomidze och 
Gavialidee. 

Att med sikerhet spara dessa stammar tillbaka. torde f. n. icke 
vara mojligt. De primitiva karaktadrer, som har pavisats hos Ga- 
vialis, tyda emellertid pa ett narmare samband med jurakrokodi- 
lerna, an vad pa sistone antagits. A andra sidan forekommer 
redan hos en wealdenkrokodil, Goniopholis crassidens, den longi- 
tudinella kam pa basioccipitales hypapophys, som traffas hos 
Thoracosaurus och samtliga recenta med undantag av Gavialis. 
Aven i andra avseenden visa Alligator och Caiman likhet med 
Goniopholide.1 Detta kan icke val forenas med ABELs asikt, att 
familjen Pholidosauride — en sammanslagning av Macrorhynchide 
och Goniopholidae — saknar varje samband med de recenta kro- 
kodilerna. Hyleochampsa, som ABEL? avskiljer fran Pholidosauridee 
och raknar som stamform fér Crocodilide, ar namligen icke den 
enda av de hittills kinda wealdenkrokodilerna, hos vilken moderna 
drag for forsta gangen sparas. Troligen rymmas inom Pholido- 
sauride. rotterna till flera av de stammar, som sammansitta den 
fylogenetiskt sett ganska heterogena grupp, som i namnet Croco- 
dilide, s. l., omfattar flertalet neozoiska krokodiler. 


1 Hoorey, Qu. Journ. 1907. 8. 52._ eS 
2 Die Stimme der Wirbeltiere. Berlin u. Leipzig 1919. 
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Fyndforhallandena. -— 


# 

Det ma vara tillatet att har ge en kort karakteristik av den 
bergart, bryozokalken, vari Thoracosawrus scanicus antraffats. 
Bryozokalken fdrekommer ju vid Limhamn i betydligt mindre 
mangd an saltholmskalken och ar bildad genom »agglomeration av 
stérre och mindre fragment av bryozokolonier».1 Dessa fragment 
kunna »i samma bergartsprov variera fran ett par cm. till brak- 
delen av en mm.» utan att nagon som helst sortering kommer till 
synes. Hunnig antager, att bryozokolonierna varit »afpassade for 
lugnt och djupt vatten, dit branningen aldrig eller atminstone 
endast undantagsvis nddde», och menar, att »hela sedimentets be- 
skaffenhet, en osorterad massa af fint kalkslam tillsammans med 
centimeterstora brottstycken, som ej visa sig afnétta, bevisar for, 
éfrigt, att sdéndermalningen ej orsakats, af vattnets rérelser, ty 1 
en sddan branning skulle ovillkorligen det finaste kalksedimentet 


- slammats bort och det gréfre materialet blifva rulladt och skéljdt». 


I stallet antar han »den pa krithafvets botten vaxande bryozo- 
skogen vara afbetad och nedtrampad af en talrik fér handen va- 
rande bryozoofil fauna» (1. c., s. 40—41). Som sannolikt havsdjup 
i SV Skane vid tiden fér danienkalkens bildning anger Hennie 
250—300 m. Det dr huvudsakligen faunistiska synpunkter, som 
darvid varit avgérande. Det torde dock numera vara valbekant, 
att fa ting dro osikrare an batymetriska berakningar grundade 
pa jaimférelser mellan recenta och fossila, nirbeslaktade former. 
Organismmerna synas ha alltfor stor elasticitet gentemot yttre pa- 
verkningar fér att kunna tjina som indikatorer i detta hinseende. 
Det ar med sikerhet ocksé andra faktorer an djupet, som reglerar 
utbredningsgrinserna pa havsbottnen, och det ar tankbart, att en 
andring av djupet kan fér en viss form neutralisera olimpliga 
foljder av t. ex. klimatiska eller hydrografiska forandringar, vilka 
ju alltid intraffa vid stérre forskjutningar av strandlinjen. 

A andra sidan tycks Hernnic ha fast mindre vikt vid bryozo- 
kalkens rent sedimentpetrografiska egenheter, t. ex. massanhop- 
ningen ay fragmentariska kalkskelett eller de i denna kalksten 
inlagrade lerskikten. De senare dro an finskiktade, an tydligt 
konglomeratiska med rullstenar av skrivkrita. En sadan 
lés bergart som skrivkrita kan ju icke ténkas ha transporterats 
nagon betydande stracka i vatten, innan den inbaddats, utan att 


1 Hennic, G. F. F. Bd 21. 1899. S. 23. 
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ha blivit séndersmulad. Enligt Huwnie skulle dessa konglomerat visa, 
att danienhavets strinder utgjorts av skrivkrita, men man skulle 
cks&a kunna tilligga, att sddana strinder maste ha funnits pa 
mycket nara hall, atminstone vid tiden fér konglomeratens upp- 
komst.1. Som bekant ar kalkstenen, dir ej klumparna av korall- 
kalk verka stérande, horisontellt bankad. Det ar tydligt, att, om 
en strand funnits pa stillet eller i narheten, den maste ha varit 
_ytterst langgrund med foljaktligen svaga brénningar. Slam, som 
bildats vid pulverisering av zoarierna har darfor kunnat inkomma 
och stanna i den pordsa massan ay sénderslagna, stérre bryozo- 
grenar; en sortering av materialet i den mening Hewnie talar om 
kan under sddana férhallanden icke vintas. De petrografiska fér- 
hallandena kunna alltsé icke aberopas som stéd fér det stora djup 
Hennig riknar med; snarare ger de anledning till en alldeles mot- 
satt dsikt. 

Antagandet av ett ringa djup vinner ytterligare stéd av de 
omstindigheter, under vilka krokodilresterna blivit inbaddade. 
Som synes 4 det delvis fardigpreparerade stycket (fig. 1), ligga 
dver- och underk&k n4got rubbade i férhallande till varandra. Vid 
prepareringen visade det sig ocksa, att samtliga tinder fallit ur 
éverkiken, medan underkaken hade flertalet av sina i behall. Lik- 
vil funnos endast enstaka tinder lisa istenen. Tillsammans med 
skelettdelarna, som lago i fullstandig oordning i dvrigt, patraf- 
fades fyra stycken nétta flintstycken (fig. 4), av vilka en dr synlig 
in situ & fig. 1. Pa grund av fyndomstindigheterna kunna vi 
utan betinkande rikna med att dessa flintor dro gastroliter. Den 
stérsta ar 75.45.28 mm. och vager 85 gr., de dvriga mindre med 
en vikt av resp. 11, 10 och 4 gr. Tre av gastroliterna besta av 
mork eller svart, den fjarde av vit flinta. Pa de tre forstnimnda 
iro utstaende, mindre partier starkare avnétta och svartglinsande, 
medan stenarna i ovrigt ha ett tunt, yttre hélje av vit flinta. De 
pada mindre av dessa dro skrivkritflinta, den ena (stérre) dock ej 
alldeles lik den vanliga typen pé grund av synnerligen rikligt in- 
blandade, ogenomskinliga korn. Den stirsta gastroliten torde dir- 
emot harstamma fran danien. Av daniendlder ar utan gensdgelse 


1 Markligt nog omtalas icke flintrullstenar fran dessa konglomerat, och frimmande 
block synas vara ytterst sillsynta; endast tvenne omtalas, naimligen ett fran Faxe 
och ett fran Annetorp, bada av skiffer, vilka enligt Hennig transporterats med hjalp 
avy flytande vaxter. I Lunds geologiska institutions samlingar finnas darjamte ett 
par rullstenar fran Annetorp, den ena ligger i bryozokalk och ar en kvartsit, den 
andra i saltholmskalk ar en finkornig, basisk eruptiv. Bada dro av samma storlek 
som de tvenne mindre gastroliterna (fig. 4), den senare dartill glattad. Dessa ha 
naturligtvis av nagon tillfallighet inkommit i kalken, vare sig som gastroliter eller 


transporterade p& annat satt. 
38—230252. G. F. F. 1923. 
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den minsta, som ar vit alltigenom och alltsa tyder pa att flint 
pildningen i danienkalken borjat redan i danientid. Som synes av 
figuren aro de bada skrivkritflintorna betydligt starkare rundnotta 
in de ovriga. Vid gastroliterna hafta naturligtvis bryozorester 
fran bergarten, vari de inbiddats; detta material forekommer sar- | 
skilt i férdjupningar pé ytan, men icke alla urholkningar i flintan 
ha utfyllts pa detta satt; smala cylindriska hal, karakteristiska — 
for vittrad flinta, ha befunnits tillstoppade med sma runda korn 
av flinta eller kvarts, fran .0,5 till 4 mm i gonomskarning, ofta 


Fig. 4. Gastroliter av flinta, antraffade tillsammans med skelettdelarna av 
Thoracosaurus, scanicus. 


déljande luftrum i flintan. I det mindre skrivkritstycket ha sa- 
lunda, triaffats tvenne fastkilade kvartskorn om resp. 3,5 och 2 mm, 
iden stérsta gastroliten tva flintkulor, resp. 2,75 och 4 mm, samt 7 
smiarre kvartskorn. Darjamte forekomma kvartskorn talrikt i en till- 
varatagen kalkstensbit, vari finnes avtrycket till en av gastroliterna. 

Det ar sannolikt, att senon- och danienflintan himtats av kro- 
kodilen fran olika strandplatser. De naimnda halrummen med 
kornfyllnader tyda pa att en stor del av rundnétningen forsiggatt 
pa en strand, innan de syalts ay krokodilen. Dar eller i kroko- 
dilens matsmaltningsapparat ha aven halrummen i flintorna till- 


22 


~~ 2 — 
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stoppats; de talrika atféljande sma kvartskornen i kalkstenen ha 
med saikerhet aven utgjort tarminnehall. 

Apriori kan man ju tinka sig olika méjligheter vid djurets in- 
baddning; blott det ar uteslutet, att djuret har sjunkit och in- 
biddats pa stort djup. Pa grund av det skick, vari skelett- 
delarna triffats ar det nimligen klart, att dessa pa nagot satt 
rubbats, sedan djuret détt och fére inbaddningen. En dylik rubb- 
ning ar utesluten pa ett sadant djup som 250 a 300 m. Den kan 
icke ha férorsakats ay kringdrivande pa dppna havet, ty det 
faktum, att gastroliter inbaddats tillsammans med skelettdelarna, 


_tyder pa att djuret hamnat pa sin fossila viloplats i ett jamfo- 
_ relsevis tidigt forruttnelsestadium. Déaremot ar den higst sannolik 
pa mindre djup, d. v. s. pa eller invid en strand. Till en viss 


grad forefaller det sannolikast, att djuret détt eller uppkastats pa 
stranden, ty ti&ndernas franvaro i éverkaken maste bero pa att 


_skallen rubbats, medan underkaken varit fixerad i slammet. En 


sadan férankring av underkiéken i kalkslam under vatten, utan 
att samtidigt dverkiken drabbats dirav, férefaller icke riktigt 
rimlig, nér man vet, hur ldést sadant slam dr in statu nascenti, 
under det den dr higst antaglig i det intorkande och mera sega 
slammet ovanfér den normala vattenspegeln. I vilket fall som 
helst kan det knappast rada nagot tvivel om att i Malmétrakten 
funnits mycket grunt vatten och t. o. m. land vid tiden fér kroko- 
dilernas inbaddning eller m. a. 0. under danientid. 

Ett forsék att rekonstruera detta landomrade kan mahinda synas 
djirvt, men om anspraken pa g grdinsernas tillforlitlighet icke stallas 
alltféor héga, finnas dock vissa “mdjligheter. Redan ar 1899 visade 
Hennig med hjalp av dittills utforda brunnsborrningar, att krit- 
omradet i SV Skane utgor en fortsittning av det skanska horst- 
landet, i det en eotilinal loper fran Malmé till O. Torp, paral- 
lell med horstarna och pa béda sidor omgiven av synklinaler. I 
bladbeskrivningen Ar 1904! aterkom han till samma tema, nu pa- 
visande dnnu mer detaljerat, hur denna struktur beharskar berg- 
grunden. Den nordéstra synklinalen har sedan ytterligare under- 
sokts av Hoxsr (»Alnarpsfloden»)? som dock anser den som en 
erosionsdal. Dess tektoniska natur har bl. a. framhallits av 
Hotmsrrém? och numera verkligen bevisats av danska geologer* 
betraffande dess fortsittning pa Sjalland. Enar naémnda syn- 


1S G@ U. Ser. Ala. Noo l & 2. Sthim. 8. 180. 
2S G U..Ser. G. N:o 237. Sthim 1911. 

3G, F. F. Bd 34. Sthilm 1912. S. 411. 

+ D. G. U. V. Rekke. Nr. 3. Kébenhavn 1922. S. 34. 
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klinal, »Alnarpssynklinalen», hyser paleocena sediment i Danmark, 
ar det sannolikt, att den sAval som antiklinalen, har kallad Grevie- 
dsen, funnits till aven i danientid och att den senare utgjort 
karnan i eller hyst det har férmodade landomradet. 


Den sydskandinaviska delen av danienhavet torde ha haft en 
ganska liten utbredning att déma ay den nuvarande férekomsten ~ 


Fig. 5, Skiss 6ver SV Skane i skaian 1: 750000 med staéderna Malmé (M), Lund 

(L), Tralleborg (T) och Ystad (Y). Isstrémmarna enl. Munrue (bl. »Sévdeborg>); 

Romeleasen (i ‘Nedre Romeleissjén) har icke inritats. s, omriden med de stora skriy- — 

kritblocken i morinen. De bada prickade linjerna avgrainsa sidan kritberggrund, som 
ligger 6ver havsytans nuvarande niv& (enl. Hennic). 


avy danien. Troligen har den utgjort en bukt mot SO, som 4 ena 
sidan begransats av Romeledsen och Ystadsomradets senon, 4 den 
andra ay de sydliga danska smééarna men varken nAtt fram till 
Riigen eller Bornholm. I denna bukt har antagligen Greviedsen 
utgjort en 6. En stor del av stranderna ha féljaktligen utgjorts 
av skrivkrita, vadan alltsa férekomsten av. dennas flinta ibland 
gastroliterna ar Jatt forklarlig. Anmarkningsvart ar mdahanda, 
att urbergsblock saknas: gastroliterna visa dock endast, att djuret 
haft sin uppehallsort vid en kritkust. 


iF i 7 = Z = - al vw — Se ee a 
P . eee Se 
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Om Greviedsen existerat som 6 redan i danientid och kanske 
lamnat material till bryozokalkens lerskikt eller 4tminstone dess 
konglomeratblock av skrivkrita, kan man ju vinta, att inom denna 
antiklinal finnas omraden, som aldrig tickts av danienhavet och 
dar alltsé skrivkrita utgér yngsta berggrund. Detta skulle ju ge 
en enkel férklaring pa ursprunget fér de kolossala skrivkritblocken 
. i moranen vid Jordberga—Ulricelund samt i kvarnbytrakten.1 Man 
kan i varje fall tryggt siga, att berggrunden inom hela det om- 
. rade, som antiklinalen omfattar, tillhédr den minst kinda i hela 

Skane. Bland brunnsborrare ar det en kind erfarenhet, att kalken 
S om Malmé och Limhamn ar betydligt lésare och mjukare an pa. 
dessa platser, vid Klagshamn och i Alnarpssynklinalen. Denna 
mjuka karaktaér bibehaller kalken anda ned till Tralleborg, dar 
nyligen en borrning till 109 m djup, varav 100 mi kalk, utforts 
for Gummifabrikens rakning av brunnsborrare BLOMBERG 1 Akarp. 
Enligt vad hr Buompere meddelat borrades hela tiden i en »mjuk, 
lis, vit kalk», fransett ett mycket hart lager (flinta?) pa 19 m 
djup och en hard bank vid 78; i ett annat borrhal i staden traf-_ 
fades ett sadant lager Aven pa 27.m djup, men darpa kunde borret 
neddrivas 20 m pa en enda dag. Tyvarr har ingenting tillvara- 
tagits av kalken. 

Utan att taga stillning till vad denna kalk varit — det kan ju 
endast réra sig om bryozokalk eller skrivkrita, troligen det forra 
— vill jag understryka, att problemet om SV Skanes berggrund 
synes vadrt att pa nytt upptagas till prévning. Det kan icke be- 
stridas, att tidigare forfattare generaliserat, nar de pa grund av 
de pAvisade skrivkritblocken slutit sig till att all skrivkrita i 
Skane ligger i mordnen. Sedan den av Hunwia formodade tekto- 
niska strukturen befunnits vara riktig, har fragan kommit i ett 
nytt lige. Det ar ju icke markvardigare, att en senonisk horst 
(eller sadel?) omgives av danien och paleocen, an att en urbergs- 
horst omgives av postarkeiska sediment. Den 136 m miktiga 
saltholmskalken i Malmo? vid norra dndan av Greviedsen har i 
sa fall sin analogi i kambrosiluren pa norra aéndan av Romeleasen. 


* 


Som sikert mangen redan insett ligger har en annan fraga av 
rent praktisk betydelse, sa nara, att den icke girna kan férbigas. 


1 Hennic, G. F. F. Bd 20. 1898. 8. 79. Hotst, os GU. Ser, G. No 104, 


Stockholm 1903. ' 
2 LunpGren, G. F. F. Bd V. 1880, 8. 207, 
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I ett sedimentgebit med antiklinal- och synklinalstruktur har man 
som bekant alltid skél att se upp betraffande foérekomsten av 
bergolja, i detta fall sirskilt om kollager kunna anses stricka sig 
in under omradets kritberggrund. Forutsatt att tektoniken Ar 
sidan, som Hennice tinkt sig, och den allmint formodade lager- 
foljden ar riktig synas alla fordringar uppfyllda for att olja skall 
kunna. viéntas: 1) bituminésa lager, som kunna alstra oljan (alun- — 
skiffer och rhit), 2) porésa lager, som kunna uppsuga den (lias), 
3) ogenomtrangliga lager (margel och krita) samt 4) sadelformiga 
veck, som halla oljan kvar. I ett oljeproducerande land skulle ett — 
omrade med en struktur som SV Skane for linge sedan ha givit — 
anledning till férséksborrningar. Emelertid ar det 4 ena sidan 
hégst ovisst, om lagerserien ar sa pass fullstandig i Malméomra- 
det, som i regel antages, och a andra sidan finnes stor mdjlighet 
for att de tektoniska grianserna for Grevieantiklinalen icke dro 
flexurer utan férkastningar, genom vilka foljaktligen oljan redan — 
forsvunnit; bada invaéndningarna fro ay* den art, att de endast — 
kunna prévas genom borrningar. 
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Weslienit, 


ett nytt mineral fran Langbans gruvor. 
Av 
Gust. FLINK. 


(Med analys ay G. KARL ALMSTROM, Goteborg.) 


Det nya mineral, som har skall narmare beskrivas, ar forut 
fixerat som un:r 36 i listan pa Stockholms Hégskolas samling av 
nya eller ofullstandigt beskrivna mineral fran Langban.1 Det be- 
tecknas dar som monimolitartat, vilket analysen ock visat vara 
riktigt sa tillvida, att det ar ett antimonat, men det skiljer sig 
fran monimoliten dérigenom, att det ar blyfritt. Fér dess relation 
till andra narstaende mineral skall senare nagot ingaende redo- 
goras. Mineralet ar uppkallat efter Disponenten vid Langbans- 
gruvorna, Bergsingenjéren J. G. H. Wustien, i erkansla. av allt 
intresse, tillmétesgaende och valvilja, varmed han omfattar arbe- 
tet med detta gebits mineralogi — och pa samma gang Aven for 
pekunidrt understéd fran det bolag, Disponent Wustiun foretrader. 

Weslieniten dr funnen endast i arbetsrummet Hindenburg, i 
nordvastra delen av Langbansfiltet pa ett djup av 150 meter. 
Har forekom mineralet ratt rikligt 4r 1920, men har icke antraffats 
varken forr eller senare. Det bildar uteslutande kristaller, i regeln 
vil utbildade, men sma, hallande hégst 5 mm i tvaérmatt, dock 
vanligast blott 2mm. De forekomma som enstaka individer eller 
bilda druser pa vaggar till sprickor i den vanliga blodstenen och 
Atfoljas ofta av manganofylltavlor, richteritstinglar eller ett blekt 
berzeliit- eller adelitartat mineral, som dnnu icke naérmare under- 
sékts. Detta synes i regeln vara yngre 4n weslieniten, varemot 
de dvriga féljeslagarna avgjort aro aldre och sa ar aven fallet med 
i samma spricka forekommande jarnglanstavlor. Den yngsta bild- 


1 Dessa forhandl. 48, sid. 198. 


gon antydan att de skulle vara hanforliga till ndgon lagre sym-— 
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ningen dr dels hedyfan, dels kalkspat, som i tata massor utfyller 
rummen mellan mineralen och sprickorna i évrigt. ; 

Weslienitens kristaller tillhéra det isometriska systemet och na- E 
metriklass av detta har icke kunnat iakttagas. De aro jamférelse- : 
vis formrika och i begransningen ingaé nastan regelbundet samtliga — 
iakttagna former, nimligen: = 


o (111), a {100}, m {110}, n {331} och e {311} (fig. 1), 


Huvudformen ar visserligen oktaedern, men den ar icke négon 
ging med sdkerhet iakttagen som ensamt begrénsningselement. — 


Dess ytor dro i regeln jimna och glansande, vilket ar fallet dven 
med de évriga formerna. Den form som i ansenlighet pa dessa 
kristaller tivlar med oktaedern, ar triakisoktaedern, n, vars ytor 
ratt ofta utvecklats sa att oktaederytorna mellan dem bilda helt 
minimala, triangulira falt. Aven triakisoktaederytorna dro glan-— 
sande, men vanligen streckade lings efter eller ock konkavt rann- 
formiga. Den-,rombdodekaedriska formen, m, ar starkt underord- 
nad med helt smala ytor och oftast saknas denna form fullstandigt. 
Av formerna, som tillhéra de tetragonala hérnen, a och e, ar den 
sistnimnda vanligast och utvecklad med ratt ansenliga, glinsande 
ytor, oftast dock en eller tva starkt forharskande medan de évriga 
aro underordnade eller helt forsvinnande. Hexaederytorna dro, i 
jamférelse med de stérre ikositetraederytorna, sma och nagot matta. 
Det ar karakteristiskt for zonsystemet, att de bada formerna n och 
e har betinga varandra, varemot t. ex. i granatsystemet, dir romb- 
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Formens bestimning grundar sig pa fdljande vinkelvirden: 


: Funnet Beraiknat 
o (111): 0 (111) = 70°28’ = 70°31' 

. m (101):0 (111) = 35°29" ~—>_ 35°16’ 

. n (331): 0 (111) = 29°28’ ~—.29° 9) 

a (100):0(111) = 54°41’ 4° 48 

e (311): 0 (111) = 21°55' = 

e (811):e (311) = 34°51 ~—85°-6’ 

n (331): n (331) = 87°81' —- 86° 54’ 


Till fargen ar weslieniten ganska varierande, men i regeln kan 
den betecknas som honung- eller vaxgul, och dr mineralet i sa fall 
halvgenomskinligt. I vissa fall ar dock den gula fargtonen sA svag, 
att nadstan fullstindig fargléshet foreligger, varvid da ock genom- 
skinligheten ar blott foga begransad. A andra sidan kan fargen 
bli s& intensiv, att mineralet maste betecknas som morkt harts- 
brunt och i det narmaste opakt. Sardeles anmarkningsvart dr att 
férgen kan vara skarpt varierande inom samma kristall — och da 
ej sa att inre och yttre lager aro olika utan sd att gransen mellan 
individens olika fargade delar bildar ett plan, som skir tvart igenom 
kristallen. Glansen pa kristallytorna ar glasartad, nagot nirmande 
sig till diamantglans. Pa brottytor, som dro smasplittriga, ar den 
mattare glasartad. En eller annan kristall, sirdeles sidan av 
oktaedrisk drakt, visar pa kristallytorna ett avanturinliknande 
skimmer, som torde harréra fran nagot slags sekundar avséndring 
efter oktaederytorna. Detta ar dock endast undantagsfall och na- 
gon regelmassig klyvbarhet visar mineralet i dvrigt icke. De in- — 
strumentala optiska bestamningarna dro utférda av Prof. P. QuENSEL. 
som haft vanligheten staélla foljande uppgifter till forfogande: 

»L slipprov under mikroskopet visar mineralet nagot vaxlande 
farg fran smutsigt gulvitt till vaxgult med antydan till en viss 
zonar bygegnad i fargfordelningen, i det randerna oftast aro skar- 
pare gulfargade an kornens inre delar. Dock kan fven en mera 
oregelbunden fargférdelning iakttagas. 

Mineralet visar sig under korsade nikoler vara anisotropt med 
utpraglad undulés utslickning. I konvergent ljus kan pavisas att 
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det ar tvdaxigt, med positiv karaktdér och stor axelvinkel. Inter- 
ferensfirgerna aro liga med antydan till blaviolett anomal inter- 
ferensfirg.> - 

Da man har tydligen har att géra med s. k. optiska anomalier — 
i smaindivider, vari mineralet av nagon anledning blivit uppdelat 
— och da dessa individer dels sjilva synas vara oregelmiassigt — 
orienterade, dels den. optiska orienteringen i dem svarligen later 
sig faststillas, sé maste man inskranka sig till att har séka be- 
stimma en medelbrytningsexponent. Arbetet harmed ar utfort av _ 
Kandidat 8. Lanprereren. Foérsék att framstalla prisma for direkt — 
bestémning av brytningsexponenten misslyckades pa grund av kri- ~ 
stallernas sma dimensioner. Icke heller kunde resultat vinnas 
med de vanliga starkt ljusbrytande vatskorna, da mineralets ljus- 
brytning befanns starkare an dessas. Fdérst genom inbaddning i 
selen-svavelsmaltor av kand ljusbrytning kunde grainsvirden er- 
hallas. | 

Mineralets ljusbrytningsindex befanns*ligga mellan 2.193 och | 
2.220. 

Bestimningen utférdes i Na-ljus. 

ks PON 

Weslienitens hardhet ligger mellan 6 och 7 pa den vanliga ska-_ 
lan, det repar mikroklin, men repas sjilv av kvarts. Brottet ar 
splittrigt eller smamussligt, ‘ 

Mineralet ar analyserat av Dr. G. Kart Atmstro, vars utlatande. 
daérom har féljande lydelse (mineralet némnes har »N:r 36>): 

»Specifika vikten bestamdes med liten pyknometer 4 0.7407 och 
0.4776 gr. och erhéllos harvid talen 4.964 och 4.971 — medeltal == 
4.967. 

Vid kemisk analys utférdes bestiimning av glédgningsforlust och 
alkalier & 0.2043 gr. och de dvriga analyserna dels 4 0.2169 gr. — 
och dels & 0.2043 gr. Féljande varden erhdllos: 


Sb,0 0S re me Stree eaee ree, 0.210 2 
AsO. noetitl SV. Ree ee eave pan — 

BPeQekscie fe Gi ae 0.091 

MnO), 2) 36:08 Sie Sharp aspae — 

Calo cak Se oe eee Ose | 

MeO aogk aR Seas, ao eee 0.031 UP 
KO eon a. Joe ee Oe 0.007| 

Na,O-5 92 {VES Ae eee ae 0.087 
Glédgningsférlust . . . .  L.os -- 
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Mineralets sammansdttning motsvarar niirmast formeln 
5RO, 28b,0,, 
dir R i huvudsak utgires av Ca, Fe och Na. 


_ Vid upphettning i kolv avger mineralet ej nagot vatten och for- 
indras icke heller till sin farg. Det loses ofullstindigt av syror, 
men blir efter smaltning med soda fullstandigt lésligt i klorvate- 
syra. Efter reduktion med vatgas kan mineralet fullstandigt lésas 
i kungsvatten. 

Analyssiffrorna utgéra resultaten av var sin bestimning. Alla 
de anférda bestémningarna hade kunnat utféras pa ett tillfreds- 
staillande satt. Vid en ej anférd bestamning pa Sb,O,, vilken pa 
grund av att en ringa férlust uppkommit, maste anses vara mindre 
noggrann, erhdlls Sb,O; = 65.87 %, och bestyrker detta tal riktig- 
heten av det i analysresultatet angivna. Mineralet liknar saval 
atopit som monimolit. Atopiten har blivit analyserad av A. E. 
Norpenskiétp (Geol. F. F. 3, 376, 1877). Dess specifika vikt av- 
viker icke mera fran specifika vikten av N:r 36 &n som kan anses 
bero pa de vid ringa mineralmangd ratt stora férséksfelen, men 
dess analys ledde till formeln 2CaO, Sb,O;. Norpmnskiéip fann i 
atopit 72.61 % Sb,O, och detta utgér 5.24 ~ mer dn det tal, som 
jag funnit pa N:r 36. Enar den av mig funna halten Sb,0;=67.37 
bestyrkes sAval av en, lat vara mindre noggann, dubbelbestamning som 
aven av den omstidndigheten, att min fullstandiga analys ger en 
slutsumma av mycket nara 100 %, sd maste jag anse det vara fast- 
stallt, att N:r 36 icke kan vara sammansatt enligt den for atopit 
angivna formeln. 

Fran monimolit skiljer sig N:r 36 huvudsakligen i tvenne avse- 
enden: specifika vikten och franvaron av bly. Dessa omstandig- 
heter aro beroende av varandra, sa att en blyfattig eller blyfri 
monimolit givetvis har lagre specifik vikt an de blyrika variete- 
terna. Vill man uppfatta N:r 36 som den blyfria andtermen i 
monimoliternas isomorfa serie av huvudsakligen kalk- och blyanti- 
monat, sa torde det av mig observerade vardet pa specifika vikten 
av N:r 36 ej lagga hinder i vagen. Daremot talar sammansitt- 
ningen avy N:r 36 emot antagandet, att N:r 36 skulle utgéra en 
blyfri monimolit. Ett mineral av formeln 


Na,O, FeO, 4Ca0, 2Sb,0, 


har sammansdttningen 


se - IE EI I OE EE EE 


och de bigge av mig utforda bestémningarna av Sb,0; visa vasent 
ligt hégre tal an vad denna formel fordrar. Detta synes mig ut 
goéra ett hinder for att rakna N:r 36 till monimolitserien. 


_ Daremot dverensstimma de avy mig funna vardena ratt vil 


med formeln 


Na,O, FeO, 3CaO, 2Sb,0,, | ~~. 
som fordrar ma: 
NAOT 2 2 eee ee ane 6.6 
BeOw TiS Sean eee te ee 7.6 
Cad 20.4 ae ae oars 17.8 
ph nO Fe SB A go, 2-680 
100.0 


. Denna formel kan fven skrivas: 
5RO, 28b,0, 
eller i strukturbild: 


> /0 
RAS Soha 
/O 
RR: 
wee 
/ AS 
Rr 0 
Waie 
7000 
RY 5 ; 
o—Sb=—0 
a 
me RK 7 


och mineralet bir uppfattas sasom ett anhydrosurt antimonat av 
kalk, jarnoxidul och natron.» b 
Enligt vad hair framhallits utgér weslieniten ett nytt led i den 


skarpt begransade och val karakteriserade gruppen av isometriskt. 


~~. 


kristalliserade stibiater. De forut kanda, till gruppen horande 
mineralen: romeit, schneebergit, monimolit och atopit ro samt- 
liga ratt oansenliga och bilda helt sma kristaller, vanligast 
enkla oktaedrar, I detta ayseende avensom betriffande rikli- 
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gare forekomst évertraffar det nya ledet inom gruppen avgjort 
sina aldre gelikar. Av atopit torde icke vara kant mer an 
en oansenlig stuff jimte nagra skarvor, vilket material tillhér 
Riksmuseet. Det stammar, liksom weslieniten, fran Langban — 
och aven monomolit skall vara funnen dar, men ndgot sddant ma- 
terial torde icke med sdikerhet kunna Aterfinnas. Daremot finnes 
sadsom stor sdllsynthet monimolit fran Harstigsgruvan bade vid 
Riksmuseet och Stockholms Higskola. Sasom har ovan framhal- 
lits av Dr. Atmstrém liknar weslieniten bade atopit och monimolit. 
Av dessa dr det sistnimnda val sa till vida kant, att det med 
sikerhet kan skiljas fran weslieniten. Om atopiten vet man diar- 
emot knappt ndgot mer dn vad analysens nakna siffror fértalja. 

Senare fanns och beskrevs, 1905, ett mineral fran Minas Geraes 
i Brasilien, vilket ansags vara identiskt med atopiten fran Lang- 
ban. Schneebergit fran Tyrolen beskrevs, 1880, men av brist pa 
material kunde endast kvalitativa prov darpa anstillas, av vilka 
det dock faststilldes, att mineralet var ett stibiat. Senare anstall- 
des analys pa material, som ‘man antog vara av schneebergit, 
men resultatet visade, att man haft att gira med granat i stillet 
for schneebergit. Den som utredde denna trassliga hirva var 
Watpemar T. Scuauter. Han erhdéll originalmaterial av R. Koxcu- 
LIN i Wien och visade att schneebergit har den empiriska sam- 
mansittningen: CaSbO3. 

Fér att jamféra schneebergiten med romeit och atopit gallde nu 
att7skaffa material av dessa bada mineral. Atopit fran Langban 
kunde icke erhallas, men daremot fran Brasilien. Detta analyse- 
rades och befanns, icke sdsom forut angivits vara éverensstéam- 
mande med NorpENsKIOLDs atopit, men déremot identiskt med romeit. 
(Se U. S. Geological Surwey, Bulletin 610, p. 81—105). 


Summary. 


Weslienite, a new mineral from the Langban mines, named 
after Mr. J. G. H. Wustiey, the manager of this mine. Crystals 
isometric, forms: o {111}, a {100}, m {110}, n {331}, e {811}. Honey- 
yellow-resinousbrown, subtranslucent, anomalous doubly refracting, 
biaxial, lustre vitreous-adomontine on crystalfaces, on fracture vit- 
reous. Hardnes 6.5, not brittle, fracture splintery. Density = 4.967 
according to Dr. G. Karn Aumsrréu, who also has analysed the mi-. 
neral. Composition 5RO, 2S8b,0; or Na,O, FeO, 3CaO, 28b,0,. 
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Hjalmar Sjogren som mineralog. 
Av 


G. AMINOFF. 


Helt ovantat avled Hysatmar SJéeren den 23 mars 1922. Med 
Sséerexs bortging férlorade vart land en av sina markesman inom 
mineralogi och dirmed forknippade vetenskaper. SJOGRENs insats 
i vart lands mineralogiska forskning ar av bestaende varde och 
den imponerande féljden av hans mineralogiska skrifter utgér ett 
betydelsefullt avsnitt ur svensk mineralogisk historia fran slutet 
av 1800-talet. Forf. har sékt att inom ramen ay ett fatal sidor 
giva en Oversikt av denna gren av SJierens forfattarskap. En 
skildring ay Ssécrens liv och mangsidiga verksamhet ar tidigare 
offentliggjord av A. G. Higbom i Bull. Geol. Inst. of Upsala 1922. 

Liksom sin féretradare vid Riksmuseet A. E. NorpvEnskI6Lp 
vaxte HsaLMAR SvéGREN upp 1 ett hem, dar intresset fér mineralogi 
var starkt och levande. Uppvaxtaren i det viairmlandska berg- 
mistarehemmet, dir han hade tillfalle att folja faderns mineralogiska 
arbeten, hava givetvis varit 1 hég grad aignade att vacka den med 
sinne fér naturen utrustade ynglingens hag fér mineralen och deras 
hemligheter. Intrycken fran hemmet gjorde sikerligen ocksa sitt 
till att de varmlandska mineralen i férsta rummet blevo féremal 
for den unge forskarens intresse. Denna férkdrlek for Varmlands 
mineralogi bibehéll Sséaren genom hela livet, aven om tidtals 
andra uppgifter fangslade hans intresse. 

SJéeruns fdrsta mineralogiska arbete, som trycktes 1878, utgdres 
ocksaé betecknande nog av notiser rérande varmléndska mineral, 
nimligen dels vismutmineral fran Nordmarken, bland vilka han 
beskrev det nya mineralet galenobismutit, dels en bariumhaltig 
mangankalk fran Langban. Redan dret harefter var SJécREN 
firdig med en mera omfangsrik undersikning av ett varmlands- 
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“mineral, nimligen en kristallografisk studie av pyroxen fran Nord- 
marken, vilken studie utgdr n:o 1 i en serie med den gemensamma 
titeln »Kristallografiska studier. Han lamnade dari en detaljerad 
_kristallografisk beskrivning av den mérkgrina, jarnrika diopsiden 
pean Nordmarken, varayv praktfulla kristaller pryda manga sam- 
lingar. Aven at mineralets kemiska sammansiittning aignade SJd- 
“GREN sitt intresse, i det han diskuterade de foreliggande analyserna 
med utgangspunkt fran Tscuurmaxs da helt nya mineralkemiska 
askadningssatt. Nu namnda arbete utférde Sséaren i Lund, dar 
han 1880 avlade bergsexamen. Sistnimnda ar utgav han dven en 
ny utékad upplaga av faderns larobok i mineralogi, vilken utan 
tvivel vasentlgt bidrog till att i vart land vidmakthalla intresset 
for den mineralogiska vetenskapen. Det torde vara allmant be- 
kant, att SségREN agnade sina sista ar at ett intensivt och intres- 
serat arbete pa en utékad larobok i amnet, varav stora delar vid 
hans déd férelago i renskrivet skick. 1880 offentliggjorde SséaREN 
vidare ett meddelande om en varietet av arsenikfahlerz fran Falu 
gruva, vilken han benadmnde fredricit samt en uppsats om pajs- 
bergitens, d. v. s. den kristalliserade rodonitens, kristallform, var- 
vid han ocksa diskuterade fragan om detta minerals geometriska 
relation till de monoklina pyroxenerna, en fraga som val annu far 
anses vara Oppen. 

Ar 1882 foreligger Sséeruns akademiska avhandling med titeln 
»Kristallografisk undersékning ay chondrodit och humit fran sven- 
ska fyndorter. Detta arbete, om 121 sidor stor oktav. med 5 
planscher, torde tillsammans med senare av honom offentliggjorda 
undersékningar éver samma mineralgrupp bora betraktas som SJ6- 
GRENS mest betydande insats i den mineralogiska vetenskapen. 
Uppslaget till denna undersékning gavs av A. E. NorpEnsKr6Lp, 
som foreslog Sséaren att bearbeta Riksmuseets férrad av kondrodit 
fran Ladugruvan och Kaveltorp. NorpEnskiéip hade redan 1559 
beskrivit kondroditkristaller fran Pargas och hyste uppenbarligen 
stort intresse fér denna mineralgrupp, vilken tack vare sirskilt 
Scaccuis arbeten av 1839 och 1852 visade sig erbjuda hégst mark- 
liga mineralogiska problem. Det svenska materialet av detta mi- 
neral kunde nu i vasentlig man bidraga till de invecklade proble- 
mens belysning. SJée@ren underkastade detsamma en noggrann 
sdvil geometrisk som optisk undersdkning samt diskuterade aven 
den icke minst intressanta kemiska sidan av saken, darvid han 
meddelade tre. nya analyser, tva 4 kondrodit fran Kaveltorp, en 4 
humit fran Ladugruvan. Han havdade darvid, i motsats till de 
forskare, som tidigare sysslat med humitgruppens kemi, att de tre 
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mineralen humit, kondrodit och klinohumit eller, som de aven upp 
fattades, tre typerna av humit, aga olika kemisk sammansitt 
ning, i det att forhdllandet mellan Si och Mg fér humit ar ca 
21/2, for kondrodit c:a 27/3 samt for klinohumit c:a 21/3. Denns 
karakteristiska kemiska olikhet satte han vidare i samband med 
den bekanta, redan tidigt pavisade, egendomliga geometriska rela- 
tionen mellan de tre mineralen, som visar sig dari, att vid nira. 
nog konstanta a- och b-axlar, c-axlarna hos de tre mineralen sta 
i mycket nara rationellt férhallande till varandra. Han betonar. 
ocksa, att serien av de tre mineralen, till vilka han aven fogade 
olivin, bér betraktas som en morfotrop serie i den betydelse GRoTH 
givit ordet. I motsats till RamMensBrres och Rarus uppfattning 
ansdg slutligen Ssécrun att fluoren delvis ar ersatt av hydroxyay 

e] av syre. 

Sséeren fick langre fram anledning att aterkomma till humit- 
eruppens mineral. Grorn hade namligen uppmanat en av sina 
elever, WINGARD, att upptaga denna mineralgrupps kemi till for- 
nyad behandling. Wunearp offentliggjorde 1895 ett antal nya 
analyser 4 humitmineral fran Vesuvius, Kaveltorp och Ladugru- 
-van, varvid han kom till det resultat, att de tre mineralen 4ga 
samma kemiska sammansittning, for vilken han uppstillde en ganska 
komplicerad formel. Aven Grorn bitridde Winearps uppfattning 
samt angav i sin »Tabellarische Ubersicht» av 1889 de tre mine- 
ralen sdésom »chemisch gleich zusammengesetze Mineralien», vilka 
bilda tre modifikationer av samma substans (— — — »bilden offen- 
bar drei Modifikationen derselben Substanz>). Wuryaarps resultat 
foranledde SsdarEN att 1 samarbete med Mavze.tus anyo angripa 
problemet och de salunda erhallna resultaten meddelades i Uppsala- 
bulletinen 1895. Sséaren kunde har meddela, att de nya ana- 
lyserna, atminstone i huvudsak, bekraftade hans tidigare uttalade 
asikter. Mineralen aga olika sammansittning, vilken d& vattnet 
beriknas som hydroxyl kan uttryckas i formlerna: 

_,Mg;[Mg(F - OH)},[Si0,], = kondrodit 
Mg,[Mg(F - OH)],[SiO,], = humit 
Mg,[Mg(F - OH)],[Si0,), = klinohumit. 

Dessa formler, vilka sedan blivit bestéende, skilja sig emellertid 
nagot fran de 1882 av SJécren beriknade. Oberoende ay, men 
samtidigt med SJéerens och Mavzeuirt arbete, gjorde den framsta- 
ende amerikanske mineralkemisten PENFIELD i samarbete med Hows 
humitgruppens mineral till féremal fdr undersékning. Dessa 
forskare kommo i sitt naégot tidigare an Sséaruns publicerade ar- 
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bete till fullkomligt samma formler som Sséeren och MAvze.tus. 
I och med dessa arbeten kunde det gent emot tidigare piece 
anses vara slutgiltigt fastslaget, att de tre humitmineralen aga 
olika sammansittning, vilken i sin tur star i relation till minera 
lens geometriska egenskaper. Det tillkommer nu den moderna 
mineralogien, som férfogar over nya hjaélpmedel, att tranga dja 
pare in i de markliga problem, som rora humitmineralen. x 

Sséaren hade senare ocksé tillfredsstalllesen att patratta en ny 
svensk fyndort for humitmineral, namligen Kogruvan i Nordmarks- 
faltet. Detta fynd beskrevs 1893 i Uppsala-bulletinen, varvid 
jven Sviaren kunde meddela den markliga upptaickten av ett 
humitmineral, som ej kunde identifieras med de hittills kinda. 
Detta mineral beskrevs 1895 och erhéll namnet prolektit. Ss6GREN 
tillskrev mineralet sammansittningen | 


Mg[Mg(F - OH)],Si0,. ; % 


Det skulle alltsd utgéra det hittills dkanda forsta ledet i den 
mirkliga humitserien. Pa grund av att vertikalaxlarna for klino-— 
humit, humit och kondrodit férhalla sig mycket néra som 9:7: 5 
borde da detta minerals vertikalaxel vara 3/5 av kondroditens och 
dess axelférhallande féljaktligen a: b:c~1.08:1:1.88. I sjalva 
verket visade sig ocksa ett sadant axelférhallande giva de pa 
prolektitkristallerna upptradande -ytorna enkla och rationella in-— 
dices. I optiskt hénseende skilde sig det nya mineralet fran de 

évriga leden i serien. Beklagligtvis patriffades emellertid en sa 
liten kvantitet av mineralet, att den fémodade sammansittningen — 
e) kunde kontrolleras med kemisk analys. Namnet prolektit han- 
syftade pa att mineralets existens hade blivit forutsagd (seokéyeev = 

férutsiga), nimligen av PenrieLp och Hows i deras ovan nimnda 

avhandling, diri de skriva: »Thus Mg[Mg(F - OH)].Si0, is a possible’ 
and a most likely compound to occur. This should crystallize 

either orthorhombic or monoclinic with 6 = 90° and should have 
the axial ratio a: b:c = 1.086: 1: 1.887». 

Samma ar som SJécrens stora arbete om humitmineralen utkom, 
meddelade han ocksa tva andra kristallografiska bidrag, det ena 
rérande gadolinitens kristallform samt det andra behandlande ka- 
tapleitens kristallografi. I det férra redogér han fér matningar a 
gadolinitkristaller fran Igeltjirnsbrottet 4 Hitterd, i det senare 
beskriver han nagra nyligen funna katapleitkristaller fran Brevig 
is. Norge. Sy0GRENS huvudarbete under nastfoljande ar ar en 
uppsats om de norska apatitforekomsterna, varforutom han Aven 
publicerade nagra smirre mineralogiska arbeten, n&amligen en notis 


ms 
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om gedrit som bestandsdel i norska och finska bergarter, en kri- 
stallografisk undersékning av kalkspatkristaller fran Hille i Gastrik- 
land samt en beskrivning av tefroitkristaller fran Langban. 

1884 offentliggjorde SJéareN en serie mineralogiska arbeten, 
vilka jimte hans undersékningar av humitmineralen torde fa rak- 
nas till hans mest uppmirksammade bidrag till den mineralogiska 
litteraturen. Dessa arbeten, vilka utgéra n:is 8—11 av >Kristallo- 
grafiska studier, behandla de mirkliga manganarseniaten fran. 
Mossgruvan i Nordmarksfaltet. Det fdrsta ledet 1 serien ar en- 
kristallografisk undersékning av allaktit, vilket mineral samma ar 
upptackts av Anton SJéaren. En detaljerad beskrivning lamnades 
av det tillgingliga materialet, vilket SJéaren lyckades avvinna 
manga intressanta upplysningar, aven om mineralets siregna for- 
hallande i optiskt hanseende, namligen att forete s. k, »dispersion 
i korsade axelplan» pa grund av det bristtalliga materialet undgick 
honom. Denna iakttagelse gjordes nagot senare av KRENNER. 
‘Forr. till dessa rader har for ett par ar sedan kunnat underkasta 
det intressanta mineralet en férnyad och utvidgad undersékning, 
baserad pa ett rikare material, aven harstammande fran Langban. 
Harvid ha Ssierens resultat visat sig i alla vasentliga delar be- 
sta, liksom aven Krennurs iakttagelse, vilken férf. lyckades félja 
kvantitativt, visade sig fullt riktig. 

Den andra uppsatsen i serien behandlar mineralet hamatolit. 
Detta mineral synes ha blivit ungefar samtidigt upptackt av Iern- 
strémM och Anton Ssé@ren, vilken liamnade materialet for. under- 
sékning till Hsatmar Sséeren. Icutstrim meddelade emellertid sin 
preliminira redogérelse for mineralet nagot tidigare an SJécREn, 
vilken gav mineralet namnet diadelfit. Som Broéecur forst fram- 
héll och senare blivit vedertaget, torde emellertid IguLstrim béra 
tillerkannas prioritetsratten och det namn han gav mineralet, eller 
aimatolit, bibehallas, dock med hiansyn till en spraklig oriktig- 
het. hellre skrivet haimatolit. Av vida stérre betydelse 4n denna 
prioritetsfraga ar emellertid, att SséerENs beskrivning av mineralet 
var langt mera ingdende an Iceusrroms (i samarbete med den 
franske mineralogen Bertrand gjorda) undersékning. Ssécren kunde 
ej heller bitrada Brrtranps uppfattning, att kristallerna voro sam- 
mansatta av monoklina individer, grupperade sa att de meddelade 
kompositkristallerna romboedrisk symmetri, utan ville i stillet se 
en analogi mellan de mirkliga optiska anomalier, som hamatoliten 
uppvisade, och de fér granat, alun m. fl. kristallarter karakteristi- 
ska anomalierna. . 

Den tredje notisen i serien agnade SsoaREN At mineralet synadel- 
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fit, om vilket han kort férut gjort ett preliminirt meddelande. | 
motsats till den tidigare uppgiften i sitt preliminira meddelande 
visar han har, att mineralet 4r monoklint och isomorft med liro- : 
konit och lazulit. Slutligen beskrev SJéeRrxEN i den sista av seriens 
notiser det kort forut av IeeLstrém upptaickta mineralet hamafibrit — 
(av Ieetstrém skrivet aimafibrit). Under det att IezLsTRdMs ma- — 
terial ej omfattade kristaller, lyckades emellertid SJéareEn att finna — 
sadana, varfor kinnedomen om mineralet genom SJéerEeNns bidrag 
‘blev vasentligt vidgad. : ; 
I en senare under samma ar i Geol. Foér. Férh. publicerad upp- 
sats dovergick Sséeren till att diskutera de ovan nimnda minera- 5 
lens firekomst- och bildningssétt. Han framhdéll, att de upptrida 
i en karbonatrik gangbildning — den s. k. mangankalken — i — 
Nordmarksfaltet, vilken visar skarpa grinser mot det malmlager, — 
den under nara rat vinkel avskér. Mangankalkens huvudmassa ~ 
utgéres av karbonat av kalcium, magnesium och mangan. Hartill — 
komma i mindre mangd flusspat, tungspat, magnetit, hausmannit, — 
manganosit, manganit, pyrokroit m. fl. mineral, bland vilka de 
ovan omtalade manganarseniaten tilldraga sig det stérsta intresset. — 
Sséeren skrev dessas kemiska formler i nu berérda uppsats pa — 
féljande vis: . 


Mn,0,(AsO), + 4(Mn - O,H,) = allaktit 
Mn,0,(AsO), + 4[(3 Mn - 1H,)O,H, |] = hamafibrit 
(Al, Mn, Fe),0,(AsO), +8(Mn -O,H,) = hamatolit 
(Al, Mn, Fe),0,(AsO), +5(Mn - O,H,) = synadelfit. 


- Avsikten med detta skrivsétt var att framhalla, huru dessa 
mineral med avseende pa sin kemiska byggnad huvudsakligen 
skilja sig genom byggnaden av och antalet grupper R.- 0,H,. 
Harvid forutsatte SsGantulr att Mn delvis ersitter ya mineralet ‘ 
himafibrit, ett antagande, som torde vara svart att ledas i bevis, 
men som ej forefaller frimmande for den moderna strukturlirans 
uppfattningssatt. Under det att alltsa enligt SJOGREN den forsta 


delen av mineralens eee ar normalt arseniat — hos de bada 


TIL 
forsta mineralen av Re hos de bada senare av R — bestar den 


andra delen av ett olika antal pyrokrcitmolekyler, hos himafibrit — 
av ett derivat daray. 

SJ6GREN pavisar nu, hur savél manganosit som pyrokroit i ofta — 
vasentlig grad aro omvandlade till manganit. Han framhaller vi- 
He BE ues av ett berzeliit-artat mineral,’ vilket ofta synes — 
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vara _benaget att sénderdelas. Da vidare de fyra vattenhaltiga 
arseniaten upptrida pa sprickor eller i druser i mangankalken och 
harigenom ge sig tillkinna som sekundira bildningar, drar SJicren 
den slutsatsen, att de bildats genom reaktion mellan arseniksyra, 
harstammande fran det sénderdelade berzeliitmineralet samt man- 
ganosit, resp. pyrokroit. De exceptionella omstindigheter, som 
orsakat bildningen av mangankalkens vattenhaltiga arseniat, skulle 
alltsa 4 ena sidan vara forekomsten av tvavardig mangan (i man- 
ganosit och pyrokroit) samt 4 den andra nirvaron av arseniksyre- 
pales lésningar, bildade vid det berzeliit-artade mineralets upp- 
lésning. Att mineralens kemiska formler kunna uppfattas som 
_additionsprodukter av arseniat och pyrokroit anser SJéaren stédja 
den ovan utvecklade hypotesen om deras bildningssitt. Aven om 
fragan om bildningen av mangankalkens mineral ej i och med 
Sséeens arbete kan anses vara slutgiltigt list, sd maste det 4 andra 
sidan betonas, att fa svenska mineralassociationer blivit sa vil 
-undersékta som den ifragavarande tack vare Ssécrun. Hans for- 
maga att tinka kemiskt dver mineralogiska problem har har gjort 
sig gillande pa ett lyckligt saétt och de synpunkter han utvecklat 
maste i varje fall anses ha varit i hég grad uppslagsgivande for 
diskussionen om bildningen av de sillsynta mineralen vid de vaérm- 
landska mineralfyndorterna. 

Samma ar som undersékningarna éver Mossgruvemineralen publi- 
cerades tryckte aven SJécrey ett arbete rérande grafitens kristallo- 
egrafi, »Om grafitens kristallform och fysiska egenskaper».. Detta 
minerals kristallografi hade redan tidigt varit foremal for under- 
sékningar, men redan dess symmetri uppfattades av skilda forskare 
olika. Ciarkz, vilken torde ha varit den férste som sysslade med 
denna fraga (1821), angav kristallformen som ett snett fyrsidigt 
prisma, Harner (1845) liksom Kunaorr (1854) betraktade dar- 
emot grafit som hexagonal, medan slutligen A. E. NorDENsKIOLD 
(1855), darvid stédjande sig p& mitningar av grafitkristaller fran 
finska kalkbrott, gjorde gallande att grafit tillhér det monoklina 
kristallsystemet. Suséeren stallde sig nu den uppgiften att sika 
avgéra fragan om grafitkristallernas symmetri, darvid han for sina 
undersékningar anvinde material fran savaél Ceylon som Finland, 
liksom dven av syntetiska kristaller. Han begrinsade sig harvid 
ej till geometrisk-kristallografiska undersdkningar, utan gjorde 
aven iakttagelser dver mineralets kohesion (slagfigurer), Over for- 
brannings- och etsfigurer samt dver virmeledningstirmagan i olika 
riktningar. Han sammanfattade sitt resultat pa foljande satt: 
__ — — »tyillingbildningarnas beskaffenhet samt etsfigurerna och 


virmeledningen gira det antagligt, att grafiten kristalliserar i det 
hexagonala systemet. Detta motsiges ej av dess geometriska egen- 
skaper, vilka dro allt for inkonstanta for att pa dem nagot utslag 
skulle kunna grundas». De senaste 4rens undersékningar av gra- 
fit med réntgenstralar Gverensstimma sa till vida med den ay 
Harpineur, Keneort och Sséeren uttalade uppfattningen att mine- 
ralet befunnits kristallisera i det hexagonala systemet (i vidstrackt 
bemarkelse), om ocksa asikterna ga isér betraffande till vilken ay 
detta systems underavdelningar mineralet bor hianforas. F 

Under en féljd av ar synes nu SJécren uteslutande ha agnat 
sig at uppgifter av geologisk art, uppenbarligen sammanhangande 
dirmed att han 1885 fick sitt verksamhetsomrade férlagt till 
-Nobelverken i Baku, dar oljefiltens geologi fangslade hans in-~ 
tresse. Nagot nytt mineralogiskt arbete av SJéaRens hand tryck- 
tes e} forrén 1891, da han i Geol. For. Férh. offentliggjorde forsta 
delen av en serie mineralogiska arbeten med den gemensammeée RN 
titeln »Bidrag till Sveriges mineralogi». ‘Sséarun hade da tilltrat 
larostolen i mineralogi och geologi i Uppsala och hade darigenom 
pa nytt fatt mojligheter att utféra mineralogiska undersékningar. : 
Det forsta av dessa bidrag rér mineralet langbanit, vilket ett par 
ar forut beskrivits av Fiink. SvJéeRren mipiidelads tre nya analyser 
av detta markliga mineral, verkstallda ay Mavzentus, varvid han 
kom fram till formeln 


m Sb,0,, n Fe,03, p RR‘0,, 
dir R = Mn, Si; Rt = Mn, Ca, Me. 


Faktorerna m, n och p variera hégst betydligt, varmed uppenbar- 
ligen skillnader i tithet sté i samband. Tack vare de av SséaREN” 
meddelade analyserna blev alltsé den i Fuinxs uppsats kvarsta- 
ende osikerheten angaende antimonens och jarnets oxidationsgrader 
havd. Sséaren betonade langbanitens samhérighet med jarnglans- 
gruppens mineral, vilken samhérighet han anség styrkas aven ay 
det férhallandet, att en narmare granskning av langbanitkristal- 
lerna visade, att daribland aven forekomma kristaller med utprag- 
lad hemiedrisk utbildning. Multipliceras langbanitens c-axel med 
8, erhalles sa gott som falletintiie dverensstimmelse med korund 
och jarnglans: 


CS 
korund (JEREMEJEFF) 1.3636 
jarnglans (Livy) 1.359 


langbanit (FLInK) 3c = 1.3597 
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ten senare (1892) i Uppsalabulletinen tryckt uppsats meddelade 
SJéaREN i ett bredare framstillningssatt sina undersékningar éver 
langbanit. Han diskuterade dir aven utférligare mineralets rela- 
tion till jirnglansgruppen och synes nu mera béjd att sdka en 
morfologisk éverensstimmelse med némnda mineralgrupp utan fir- 
andring av langbanitens c-axel, d. v. s. med bibehallande av en 
for mineralet naturlig uppstillning. Skillnaden mellan jarnglan- 
sens och langbanitens c-axlar blir da forhallandevis stor, eller 0.285, 
vilket emellertid Sséeren under hanvisande till differenser av samma 
storleksordning mellan anhydrit och celestin, ej anser vara av va- 
sentlig betydelse, sirskilt som langbanitens och jirnglansens form- 
system i huvudsak dverensstimma. Senare har Furnx pa ett rikt 
_ material kunnat komplettera Ssécruns undersékningar, varvid han 
_ framhallit, att mineralets symmetri fr dnnu ligre an vad de av 
_ SJOGREN undersékta kristallerna gavo vid handen, nimligen romboed- 
risk-tetartoedrisk, eller samma symmetri som ilmenitens. FLINK 
beriknade det nya axelforhallandet 1.4407, under det att ilmenitens 
_axelférhallande fr 1.385, en icke ovisentlig skillnad. Sakerligen 
ar icke heller harmed det sista ordet sagt om detta mineral. 

N:o 2 i serien Bidrag till Sveriges mineralogi utgéres av en be- 
skrivning av ett nytt led i amfibolgruppen, som SJécREN gav nam- 
net astochit, en bla till gra manganrik alkaliamfibol. Sedan 
HamBere emellertid visat, att materialet i huvudsak éverenstémde 
med richterit, andrades dock namnet till natronrichterit. 

N:is 3—6 av bidragen till Sveriges mineralogi trycktes féljande 
Ar (1893), likaledes i Geol. Féren. Forh. I det férsta av dessa 
bidrag meddelade SJéeren resultaten av sina undersékningar av 
ett nytt arseniat fran Nordmarken och Langban, vilket han be- 
nimnde adelit. Mineralet var patraéffat saval i Kittelgruvan vid 
Nordmarken som vid Langban och SJéeren framhéll dessutom, att 
det av honom tidigare omnimnda berzeliit-artade mineralet fran 
Mossgruvan utan tvivel ar nara beslaktat med adelit, ehuru dess 
vattenhalt ar lagre. I systematiskt hainseende star adelit nara 
sarkinit, i det de bada mineralens formler kunna skrivas: 


As O, Ca (Mg - OH) = adelit 
As O, Mn(Mn- OH) = sarkinit. 


Ssécren hade senare tillfredsstillelsen att finna annu ett med 
dessa nara beslaktat mineral, namligen tilasit, eller fluor-adelit, 


vars formel ir: 


As O, Ca(Mg - F). 


a " r . Dt Pd at 


a 


- : 3 b, = 
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I samma serie av bidrag kunde Sséaren meddela beskivning av 
ytterligare ett nytt mineral fran Varmlandsgruvorna, denna gang — 
fran Harstigsgruvan. Mineralet i fraga tillhér apatitgruppen och 
erhéll av SuéaREN namnet svabit. Dess formel, eller 


(As O,)OH - Ca,, 


dir ndgot hydroxyl ar ersatt av Cl och F, ar fullt analog med — 
apatitgruppens. Mineralet visade sig ocksa vara hexagonalt och 
‘reflexerna i prismazonen talade till forman for pyramidal hemiedri. — 
. Axelférhallandet dverensstimde likaledes nara med apatitgruppens: ~ 


ca = 
svabit 0.71438 
vanadinit 0.7122 3 
mimetesit 0.7276 z 

+ 


Slutligen meddelade Ssécaren i denna serie preliminara notiser 
angaende ytterligare nagra Varmlandsnfineral, namligen axinit, — 
hedyfan och s. k. jarnschefferit. Dessa arbeten trycktes emellertid — 
dret darefter i utvidgad form. I 6vrigt upptogs Sséerens tid under — 
dessa ar i hig grad av studier rérande jéarnmalmernas och kisernas — 
bildningssatt och dren 1891—94 nedlade han 1 ett betydligt antal — 
uppsatser resultaten av sina forskningar pa detta omrade. 

Aret 1893 bildar i ett avseende en epok i Sséaruns vetenskap-— 
liga insats. Detta ar trycktes namligen det férsta bandet av 
Uppsala-bulletinen. SvJéeren sjailv inledde pa ett vardigt satt detta 
band genom att dir trycka de férsta atta notiserna i serien 
»Contributions to swedish mineralogy», vilken serie kom att om- 
fatta 19 meddelanden. En del av dessa hade forut i preliminar — 
form varit synliga i Geol. For. Férh., men offentliggjordes har i 
vasentligt utvidgad form samt forsedda med ett stort antal’ kri- 
stallfigurer, vilka pa ett i hégsta grad fortjanstfullt satt utfordes — 
av SséaRENs davarande medarbetare, herr C. Morron.. Publikatio- — 
nen inledes med en kristallografisk beskrivning av axinitkristaller 
fran Nordmarkén, varigenom ett viktigt bidrag till detta minerals 
morfologi lamnades. Som en detalj av paragenetiskt intresse kan 
nimnas, att formen x{210} (uppstalln. Gdt. W. T.), vilken SséaRrun 
beskriver som ny, sedermera (1919) av forf. Aterfunnits pA axinit 
fran den med Varmlandsgruvorna i Atskilliga avseenden mineralo- 
giskt beslaktade forekomsten Franklin Furnace. 

Harefter foljer en notis om kristalliserad hedyfan fran Harstigen, 
vari detta minerals kristallografi for forsta gangen beskrevs. For 
nagot ar sedan har kristalliserad hedyfan Aven pdatraffats vid 


pry 


SO z , 
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Langban, vilka kristaller férf. haft tillfalle att underséka. De 
visa langt gaende likheter med Harstigskristallerna och aga ett. 
axelforhallande, som nira nog exakt dverensstimmer med dessa: 


Ca = 


Harstigen (SsdaREN) 0.7063 
Langban (F6érr.) 0.7052 


Vidare meddelar Ssécren i detta férsta band av Bulletinen en 
-utférlig kristallografisk beskrivning av humitmineralen fran Ko- 
_gruvan i Nordmarksfaltet, omfattande saval humit och kondrodit 
som aven klinohumit. Dessa undersdkningar, till vilka utmirkta 
kristallfigurer utarbetades av Morton, kompletterade pa ett intres- 
sant sitt Ssierens tidigare studier éver svenska humitmineral. De 

-mineralogiska bidragen i férsta bandet av bulletinen avslutas med 
notiser om mineralen langbanit, svabit och adelit, for vilka emel- 
lertid ovan redogjorts. 

Ar 1894 publicerade SJéeren férutom fyra arbeten av malmgeo- 
logiskt innehall fven en mineralogisk uppsats »On large fluid en- 
closures in gypsum from Sicily», vilken ingick i férsta bandet av 
bulletinen. Han angrep har ett ratt ovanligt mineralogiskt pro- 
blem, i det att han lat analysera de vitskeinneslutningar, vilka 
patraffades i ett antal stora gipskristaller fran Cianciana pa Sici- 
lien. Analysen visade, att vattnet i inneslutningarna agde en sam- 
mansittning ay samma kemiska typ som haysvatten, ehuru med 
en stérre halt av sulfat. Nara i kemisk sammansiattning lag ocksa 
vissa sulfatforande kallvatten, t. ex. Kaiserquelle vid Aix-la-Cha- 
pelle, och Sséeren diskuterade med ledning av analysen av det 
ofossilay vattnet olika méjligheter till forklaring av svavlets upp- 
komst i den kinda aragonit-svavel-associationen. 

Foljande Ar, eller 1895, synes Sséerun ater ha koncentrerat sig 
pa offentliggérandet av mineralogiska undersékningar. Detta ar 
trycktes namligen dels i Bulletinen andra delen av »Contributions 
etce.», innefattande n:is 9—19, samt i Geol. Fér. Férh. en ny serie 
preliminéra undersékningar av svenska mineral, omfattande 7 no- 
tiser, varférutom han publicerade ett meddelande om den intres- 
santa bariumfaltspaten fran Jakobsberg. Den nya serien »Contri- 
butions» inledes med den redogérelse for hans i samband med 
Mavze.ius gjorda undersékningar éver humitmineralens kemi, for 
vilken ovan redogjorts. Harefter foljer en beskrivning av ett nytt 
arseniat fran Mossgruvan, som SJé@ren benimnde retzian och vil- 
ket visade sig vara isomorft med det av Hampere undersdkta mi- 
neralet flinkit. Harefter meddelas resultaten av en kristallogra- 
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Mossgruvan. Undersékningen av detta material gav till resultat, 
att mineralet var hexagonalt med pyramidal hemiedri. Axelfér- 
hallandet beraiknades till c:a = 3,6072. Analysen dverensstiimde 
med pyroauritens sammansidttning. En senare (1902) av Funk 
gjord undersékning av pyroauritkristaller fran Langban gav emel- — 
lertid ett vasentligt olika resultat, i det att dessa kristaller vi-— 
sade romboedrisk symmetri. .Forf. har senare preleminart under-_ 
sékt mineralet med réntgenstralning, varvid det visade sig att at-— 
minstone tva olika mineral féreligga med samma utseende, varav 
det ena dr trigonalt, det andra rent hexagonalt utan antydan till” 
pyramidal hemiedri. Huru dessa motsigelser béra tolkas kunna 
endast avgéras efter en mera ingdaeude undersékning. L 
Vidare beskriver Ssé@ren i denna serie den kubiska magnetiten — 
frin Nordmarken och ger en intressant diskussion om dess para-_ 
genes och bildningssatt, for att direfter aterigen meddela ett mirk-— 
ligt mineralfynd vid Nordmarken, nimligen av mineralet safflorit, — 
vars egenskaper och systematiska staéllning han diskuterar. Hiéar-_ 
efter folja i omarbetad form hans undersékniugar av natronrich-— 
terit. Avy sarskilt intresse ar den darpa féljande notisen, vari 
Sséeren beskriver ett nytt pyroxen-mineral, urbanit, med samman- 
sittningen (I Groths skrivsatt): 


{[Si0;), Fe Na 
\[SiO,], (Ca, Mg, Mn), 


Mineralet skilde sig savaél i kemiskt — genom den héga halten 
av Fe,O; (27,24 %) och Na,O (10,59 %) — som i optiskt hinseende 
fran schefferit och jirnschefferit. I optiskt hanseende dr urbanit 
nirmast beslaktad med dgirin. Den kan ocksa formellt tydas sasom — 
sammansatt av en molekyl agirin och en molekyl (Ca, Mg, Mn),[SiO,],. 
Mineralet patriffades ej blott vid Langban utan dven vid Glakarns-— 
gruvan i Orebro lan och Sséerun formodar att mineralet bor kunna 
patraffas aver vid andra svenska manganforekomster. Slutligen 
meddelar SJéarun i denna serie resultat avy undersékningar pa 
de bada Langbans-arseniaten karyinit och natronberzeliit, en notis 
om Langbanit fran Sjégruvan samt beskrivningen av mineralet 
prolektit, for vilket ovan redogjorts. 

Som nyss nimnts offentliggjorde Syicrmn 1895 fiven en serie pre- 
liminéra meddelanden om undersékningar pa svenska mineral i 
Geol. For. Férh. Dessa utgéras till stérsta delen av mineralkemi-. 
ska diskussioner, férda p& grundval av analyser av Mavuzutrus. 
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Han underkastar har mineralen vesuvian och axinit sddan dis- 
kussion, vartill han aven fogar en utredning av de antagliga ke- 
miska processer, vilka resultera i humitmineralens pseudomorfose- 
ring till serpentinmineral. I den nu ndmnda serien meddelade 
Ss6GREN fiven beskrivningen av tvaé nya mineral, tilasit och mauze- 
liit. Analysen av det forra, utford av Mauze.ius, gav vid handen, 
att ett med adelit beslaktat mineral férelag, som dock skilde sig 
_ harifran genom att hydroxyl i adelit var ersatt av fluor i det nya 
_mineralet. Det material, som lag till grund for Sséarmns under- 
sékning, utgjordes av oregelbundet begréinsade korn utan kristall- 
begrainsning. Fritt ntbildade kristallér av tilasit voro vid denna 
tid ej) kanda. Betydligt senare ha emellertid sadana patraffats 
och ett par praktstuffer av kristalliserad tilasit och allaktit aro 
att rikna bland de miarkligaste férvirv for Riksmuseets rakning 
av svenska mineral, till vilka Sséerun tog initiativ. Mineralet 
mauzeliit fran Jakobsberg var ett regulidrt kristalliserande, fluor- 
haltigt antimon-titan mineral med baserna PbO och CaO. 

I ett senare samma 4r tryckt meddelande redogjorde slutligen 
Sséeren for ytterligare ett intressant mineralfynd fran Jakobs- 
berg, nimligen av en nara nog ren bariumfaltspat, som han gay 
namnet celsian. 

SyéereN hade redan 1894 tagit avsked fran sin befattning i Upp- 
sala och dgnade sig Anda till 1901, da han eftertradde Norpen- 
SKIOLD som intendent vid Riksmuseet, huvudsakligen at sina vid- 
strickta affarsféretag liksom at skétseln av sitt gods Nynas. Han 
avbrot emellertid under dessa 4r ej sitt mineralogiska skriftstallar- 
skap, utan offentliggjorde dren 1897—1900 ej mindre an atta mi- 
neralogiska uppsatser, dels rérande varmlandsmineral, men aven 
angéende mineral fran Sala gruvor, till vilka han blivit agare. 
Sarskilt dr att framhdlla den 1897 tryckta beskrivningen av 
mineralet kainosit fran Kogruvan. Detta markliga mineral hade 
Norpenskotp 1886 patriffat 4 Hitterd i sédra Norge i ett helt 
annat mineralsillskap. Vid Kogruvan férekom det som yngsta 
kristallisationsprodukt i drusrum, vilka férde de vanliga nord- 
marksmineralen magnetit, diopsid, apatit och klinoklor. Analysen 
av det i mycket ringa mingd férekommande mineralet, vilken ut- 
fordes av Mavzeutus, kan betraktas som en verklig analysbragd. 
Mavuzeius disponerade ej Sver mera dn 0.0666 gr av mineralet, 
varfér material ej fanns fér en foregdende kvalitativ analys. Detta 
medforde, att den ovantade upptackten av sillsynta jordarter, vilka 
till 35.9 % ingd i sammansittningen, forst gjordes under analysens 
gang. Icke desto mindre torde analysens sikerhet vara fullt till- 
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ricklig fér att visa mineralets identitet med den Novderiskiolask | 
kainositen. I samband harmed kunde ocksé, som ovan némnts, — 
Mavzentus. visa, att det i andra delen av SJéeRENs »Contributions» 
beskrivna mineralet retzian fran Mossgruvan innehdll ej mindre an — 
10.3 % sillsynta jordarter. 3 

De undersékningar av mineral fran Sala som Sséaren dessa ar 
utforde rora huvudsakligen mineralen boulangerit och smal ga 
De aro av évervigande mineralkemisk art och innehalla dessutom 
rikligt med upplysningar av historiskt intresse. Fran ar 1900 da- 
terar sig ocksé en notis om den kemiska sammansattningen a 
mineral fran Langesundsfjorden i sédra Norge. : 

Ar 1901 utnimndes Ssécren till Norpenskroups eftertradare vid 
Riksmuseet. De mangahanda géromalen vid museet medférde att — 
SséaRens rent mineralogiska arbeten fran och med detta ar blevo ¥ 
sparsamma. Delvis togs hans tid ocksa i ansprak av andra veten-_ 
skapliga intressen, sirskilt de malmgeologiska spérsmalen, vartill 
kom hans vidgade intressen for naturvefenskapens historia, vilka 
resulterade i bl. a. uppsatsen om Linné som mineralog (1907). 
Spridda mineralogiska bidrag utkommo emellertid, 1905 om kri- 
stalliserad pyrokroit och om barysil fran Langban, vilka arbeten — 
utférdes i samarbete med Dr Fink, samt 1906 om edingtonit och — 
Igelstréms s. k. kondroarsenit, likaledes i samarbete med FLINK., | 
Detta sistnimnda ar trycktes aven ett arbete om mineralen vid — 
det mirkliga kvartsbrottet vid Askagen i Varmland, bland vilka 
Suéeruen aterfann det tidigare vid Ostenkey i Dalarna av C. Bene- 
dicks upptickta mineralet thalenit. Det material av edingt onit- 
kristaller fran Bélet, vilket lag till grund for SséareNs upp sats, 
ir sikerligen det i kristallografiskt hauseende markligaste mine- 
ralfynd, som gjorts i Sverige. Kristallerna inkiptes av SséGREN — 
for en fér vara forhallanden anmarkningsvard stor summa, var- — 
efter han 6verlimnade den kristallografiska undersékningen till 
FLINK. 

SJOGRENS sista mineralogiska originalarbete ar en uppsats om 
Uté-turmalinernas kemiska sammansittning, grundad pa analyser 
avy Dr Nara Sautsom, vilken uppsats trycktes 1916. Framhallas 
bér i detta sammanhang ocksa Sséaruens medarbetarskap i DorLturs 
Mineralchemie, vilket infoll under aren 1912-1914. Suséaren be- 
arbetade har mineralen lanthanit, humitgruppens mineral, blysili- 
katen samt mineralet langbanit. En kompetentare medarbetare fér 
dessa éversikter kunde ej garna tinkas. 

Slutligen bér némnas att SJéeRren utarbetade fyra foredrag av 
mineralogiskt innehall for Vetenskapsakademiens hégtidsdagar 


7 4Ft . 


1 


| 


Bd 45. H. 6—7.] HJALMAR sJOGREN SOM MINERALOG. 589 


. 


naémligen 1902 om de sydafrikanska diamantférekomsterna, 1911 
om den férmodade meteorkratern vid Canjon Diablo, om Ovifak- 


jarnet 1915 samt slutligen om konstgjorda ddelstenar 1921, alla 
-skrivna med den eleganta och lattflytande stil, som var utmar- 


kande fér Sséaren. 


Fig. 2. Professor Hsatmar SJéGRen vid skrivbordet i sitt bibliotek pa Nynas 1914. 


Det vore orattvist att 1 en déversikt av Sséerens betydelse for 
vart lands mineralogi ej med ett par ord ocksa beréra hans arbete 
i Riksmuseets tjinst. SJo6ureEn tilltradde sin befattning vid museet, 
da redan de gamla lokalernas otillracklighet hade bérjat gira sig 
starkt gillande. Om ndagot ordnande av samlingarna efter mo- 
derna krav kunde i dessa lokaler ej vara tal, utan dirmed maste 
ansta till inflyttningen i lokalerna vid Freskati. Pa Ssécrens lott 
foll emellertid bade flyttningen av samlingarna som planerandet 
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av deras uppstillning i de nya lokalerna. Svieren agnade sig at. 
dessa uppgifter med stort intresse. Detta straickte sig e) blott til 
exponerandet av det rikhaltiga materialet i skadesamlingen pa ett, 
fér den besdékande allmanheten tilltalande satt.. Han bemédade sig 
ocksé att huvudsamlingen skulle ordnas pa ett saitt, som gjorde 
den latt tillginglig for forskaren och nedlade dessutom ett stort 
intresse pad restaurerandet av Aldre samlingar av historiskt in- ~ 
tresse, till vilka pa de gamla lokalerna ej kunnat tagas vederbérlig 
‘hinsyn. Sa t. ex. var det Ssdaren som tog initiativ tll deteaeee 
fattande arbetet att sa vitt méjligt Aterstalla vad som fanns kvar 
av det forna Bergskollegiets samlingar. ; 

Vid iordningsstillandet ay skadesamlingarna néjde sig SséaRrEn 
ej endast med att de skulle pa askadaren gira ett sa tilltalande ~ 
intryck som méjligt. Man borde aven med ledning avy beskrivande © 
text kunna inhamta kunskaper om mineralen och deras egenskaper. — 
I detta senare syfte planerade SJicreN att i skadesamlingen ordna — 
ett antal montrar, dér mineralens egenskalper skulle illustreras med ~ 
‘tillhjalp av sirskilt valda stuffer och beskrivande text. Endast — 
en del av denna plan hann emellertid SséeRmN att realisera under — 
sin livstid, SJéaRen tog ocksa initiativ till en annan nyhet, nim- 3 
ligen ordnandet av paragenetiska mineralsamlingar, vilka skulle | 
illustrera de olika mineralassociationerna och hallas tillgingliga — 
for personer med forutsattningar att tillgodogéra sig detta slag av 
samlingar. I uppstallandet av dessa deltog Ssiaren med stort in- 
tresse och skrev sjilv texten till utstéllningen av Ytterby-pegma- 
titens mineral. T'yvarr fick SJéaRen ej heller uppleva det defini- ~ 
tiva uppstallandet ay dessa samlingar. 2 

Annu full av kraft och initiativ bortrycktes han fran de arbe- _ 
ten han planerat for museet. Som ett bestaende minne ay hans — 
verksamhet vid museet kvarstir emellertid hans storartade gava 
till den mineralogiska avdelningen, den SJigrenska mineralsam- — 
lingen. Denna enastaende dyrbara samling, omfattande inemot — 
7,000 stuffer, far ett dkat varde darigenom att den innehaller ori- — 
ginalmaterial till en stor del av SJéaRens mineralogiska arbeten, — 
bland vilka sirskilt bir framhdllas manganarseniaten fran Moss- — 
gruvan och humitmineralen fran Kogruvan. 


* * 
% 


Forf. begagnar har tillfallet att meddela ett par tillag gg till Dr. 
J. L:son Samzuurus, i A. G. Héapoms minnesteckning intagna for- 
teckning dver Sstenune skrifter.! . 

* Bull. Geol. Inst. Upsala Vol. XVIII (1922) p. XVI. 
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-annu ett jordkast i Varmland, Februari, 1903. Arkiv for Mate- 
Astronomi och Fysik. Bd. 1. 1903. pp. 251—260. 
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Torbern Fegreus, 


Att teckna en levnadsbild av geologen Torsern FEGR&US, vars ‘ 
stérre arbetsuppgifter legat inom den praktiska geologiens omrade, 
fjirran fran det egna hemlandet, utan att 1 facklitteraturen ha 
liamnat synliga spar efter sig, ur ej litt; men det kan vara loc- 
kande nog att*spara det inflytande han utévat pa vissa grenar ay 
den praktiska geologien, da ju han var en av de fiérsta svenska 
geologer, som efter avslutade akademiska studier uteslutande aignat 
sig at den praktiska geologien, samt var den férste representanten 
éver huvud av den senare sa talrika familjen av naftageologer. 

TorBERN JARL SEVERIN Fea@rmus fiddes 1853 & Kuse gard i Vas- 
terhejde socken pa Gotland. Fadren var kommissionslantmitaren 
Lupvie Frearmus. Student i Visby 1875, inskrevs han samma ar 
vid Uppsala universitet, dir han forst studerade till bergsexamen, 
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en sedermera slog om, avlade filosofie kandidatexamen 1888, filo- 
ofie licentiatexamen 1889, disputerade for doktorsgrad 1890 med 
vhandlingen »>Om de lisa jordavlagringarna i nagra av Norrlands 
alvdalars samt promoverades till filosofie doktor samma dr. Han 
jtjanstgjorde som extrageolog vid 8S. G. U. somrarna 1878—1887, 
+1889—90 samt arbetade vid S. G.'U. januari—maj och oktober 
december 1891. Han deltog i G. F:s sammantraiden med ett par 
foredrag samt bidrog till Foérhandlingarna med ett par smirre upp- 
satser. 

En vandpunkt i hans liv intréffade 1892, nar han efter Hsatmar 
Ss6GREN antog anstillning hos bolaget Bréderna Nosen som perma- 
nent geolog for de kaukasiska naftakoncessionerna. Denna anstall- 
ning innehade han intill kort fore krigsutbrottet, dé han delvis 
liste sig fran bolaget, men dock t. f. av krigsférhallandena ej 
kunde hemféra sina samlingar och anteckningar samt den veten- 
skapliga apparatur (instrument, specialbibliotek m. m.) han med 
stor energi och personliga uppoffringar anlagt. De foérra voro 
resultaten av 22-arigt forskare- och samlarearbete, de senare om- 
fattade utrustning fér mikroskopisk teknik m. m. jamte rikhaltig 
facklitteratur, bigge oumbiarliga for arbete pa hans exotiska vis- 
telseort. Denna fdrlust kastade djupa skuggor éver aterstoden ay 
hans liv, som han tillbragte pa sin faiderned; han avled i Visby 
den 18 juli 1923, sérjd av maka, fodd Olsén. 

Frcraus ansags sirdeles val férberedd fdr de uppgifter hans 
anstaillning som naftageolog medforde.. Under sin studietid hade 
han deltagit i praktiskt-geologiska undersékningar i Norrland samt 
inriktat sig pd de lisa avlagringarna i dlvdalarna. En studieresa 
till Tyskland 1888 foretog han i syfte att vinna jimférelsepunkter 
vid tolkningen av de avlagringar, som agde nagon likhet med léss. 
Da diven det paleontologiska innehallet togs i betraktande vid den 
ena och den andra lokalen, agde han en ganska god inblick i den 
geologiskt-stratigrafiska behandligen av recenta och subrecenta sedi- 
mentiara bildningar. 

Med jarnhard konsekvens fullféljde han i Baku de tidigare pa 
annan ort anvinda arbetsmetoderna. Kontrollen éver borrhalen 
och sirskilt dver borrproven, som inférts av SJécRun, skarptes och 
sammanstilldes i kortkatalog; till hans byré i Svarta Staden in- 
str6mmade rapporterna fran ATA borrfalten, for att senare bearbe- 
tas i hans arbetsrum ute i Villa Petrolea. Titt och tatt foretog 
han kontrollturer ut till borrfailten i Sabuntji, Balakhany, Ramany 
och Bibi- -Ejbat for att verifiera uppgifterna, ty borrmdstarnas rap- 
porter voro i begynnelsen foga tillférlitliga. Nar denna del ay 
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arbetet inordnats i méjligast automatiska spar, foretog han tata 
resor till de narmare och fjarmare omgivningarna, ej endast pa 
Apsjerénhalvén,; utan Aven mot NW, till de senare upptackta fal- 
ten vid Groéznyj och Derbént, samt mot W, pa sédra sidan ay 
Kaukasuskedjan, uppat Kuradalen, till Sjemakha, Sjosja, Kakhétien 
m. m. Antiklinalstrukturen kunde trots en riklig jordbetéickning 
tidigt konstateras (det ar mdjligt, att antiklinalteorien for nafta-— 
forekomster hair fér férsta gangen tydligt uttalats, men i brist pa 
tryck ar detta svart att avgira) samt antiklinalaxlarnas stupning 
fastslas. Som férsta praktiska resultatet av dessa undersékningar 
foljde tappningen av Ramany-sjén samt dammbygget i Kaspiska 
havet vid Bibi-Ejbat; pa baigge stallen kulminerade en sluten an- 
tiklinal under vattenytan. De ekonomiska férdelar, som hirvid 
utvunnos ej endast av Nobelbolaget, medfirde att Hven andra 
mer eller mindre lierade féretag inférde string registrering a 
borrmaterialet samt understallde detsamma Nobelgeologens kon- 
troll. : ; 
En férsta sammanstillning av de genom kontroll och registrering ~ 
vid borrhalen vunna resultaten gjordes av Fraravs till Nobelbola-— 
gets 25-arsjubileum: han upprattade en i rel. stor skala hallen block-— 
modell av borrfalten kring Baku till ett djup av omkring 600 m; pa : 
modellens kubytor var den geologiska strukturen angiven och 
naftahorisonten markerad jaimte de stéringar, som iakttagits i falt 
och under jord. ; 
Fraravus var lange ende geologen pa stillet; geologexperter togo 
da och da en mer eller mindre hastig dversikt ver falten, men vinde 
sig slutligen alltid till hans sakkunskap. Aven Anprussow erhdll, 
nir han pabegynte sin kravande paleontologiska utredning dver 
Baku-, Apsjerén- och Kaspiska etagernas ganska invecklade och 
som litoralbildning nyckfulla stratigrafi, mangen virdefull upplys-— 
ning och ej sillan avgérande bidrag avy Fraraus. Nar darfér sent 
omsider Rysslands Geologiska Undersékning (Comité Géologiyues) 
pabegynte den geologiska detaljkarteringen ay omradet, tillkallade 
davarande chéfen Tu. Tscnernyscuerr som enda sakkunniga pro- 
fessor Anprussow och Frcaramus for planliggning av arbetena. 
Det besléts i betraktande av den senares prioritetsritt, att kart- 
laggningen skulle begynna viaster och nordvast om de produktiva 
naftafaélten, medan de egentliga falten skulle reserveras for Fx- 
GR&uUS, samt att ett samarbete, i synnerhet vad den paleontologiska 
bearbetningen betriffar, skulle etableras genom utbyte. Samarbetet 
gick synnerligen lyckligt, sa lange Gonussrnikorr och VoLAROvITs~ 
handhade kartlaggningen pa objektiv bas, men nar KAnirzK1, som 
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_satte sin dra i att uppticka méjligast talrika nya naftareserver, var- 


vid den paleontologiskt-stratigrafiska utredningen blev lidande, pa- 
begynte sin kartering i SW, kunde naturligtvis ej Fraruus under 


_sddana férhallanden ga med, uppsade samarbetet och avbrét fér- 


bindelserna. Detta KAurrzxis tillvigagangssitt var féljden av en 
motsittning mellan tekniska ledningen av falten och den geologiska 
sakkunskapen; den férra ansdg sig kunna bedriva geologi pa egen 


_hand (pa basen av Frerar utredningar), och KAuirzkrt uppmuntrade 


genom sina skenbara framgangar den dartill. Bland annat firde 
detta till en temporar tillbakagang av allminna produktionen under 
nagra ar. 

Frera#I uppmarksamhet viandes tidigt till mikrostudiet av nafta- 
sanden och dess omedelbara haingande och liggande. Dels sékte han 
mikropaleontologiska beyvis fér naftahorisontens stratigrafiska niva- 
konstans, dels forskade han experimentellt efter sambandet mellan 
kornstorlek och porvolym 4 ena sidan, mellan dessa bigge och filtra- 
tionsférmagan betraiffande vatten av varierande salthalt, samt berg- 


_ oljor av varierande specifik vikt 4 andra sidan; saledes fullt moderna 


dagsproblem. LErfarenheten vid Bakufalten hade visat, att narbe- 
lagna borrhal, sa lange de voro nagorlunda likvardigt belagna 1 
foérhallande till antiklinalryggen, ej markbart influerade pa var- 
andras produktivitet och livslangd, samt att borrhalen mot slutet 
av sitt produktionsliv avgavo langsamt tilltagande procenthalt av 
vatten, utan att nagra vatteninbrott av katastrofartad karaktar 
agde rum. Detta tillat en exploatering av »poolen» intill nara nog 
sista droppen samt kraivde en mindre noggrann cementering av 
produktionsrérets skoning i naftahorisonten. Denna mot erfaren- 
heten 4 andra naftafalt stridande egenskap kunde bero pa en dis- 
kontinuitit i naftahorisonten i horisontell led, med sandlinser av 
vixlande kornstorlek och filtrationsférmaga, eller, sirskilt vad vat- 
tenférhallandena betriffar, pa forefintligheten av nafta i talrika 
skilda horisonter éver varandra. Medan Fraraus forsta tiden lu- 
tade mot antagande av forsta typ, dari bestyrkt av naftaoljornas 
i Baku rel. konstanta specifika vikt, nar de harstamma fran strati- 
grafiskt likvarda antiklinaler, medan naftan fran olika horisonter 
(ex. Groznyj-naftan, jamférd med Bakunaftan) uppvisade betydande 
differenser, synes han senare — om pa grund av sina experimen- 
tella undersdkningar samt pa basen av sin vidstrickta kannedom 
av filten i horisontell och vertikal led ar undertecknad obekant 
— ha omfattat det senare alternativet och sdledes antagit en vid- 
strickt migrationsformaga hos naftan, méjligen i forsta hand som 
resultat medférande en grov naftaskiktning (i olika naftahorisonter) 
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efter specifik vikt och sdledes ej stréngt bunden vid en bestamd 
stratigrafisk nivé inom olika strukturer. d 

Han synes ha fatt ratt i detta antagande, ty exploateringen gar 
f. n. p& djupet. Bristen pa paleontologiskt bestaémda belagg for 
stratigrafien, som han standigt klagat dver, synes harmed vara ay 
mindre graverande art. 

Det alltjamt vixande materialet fran borrhalen, de kravande les 
pande arbetena vid kontrollen, vid senare tidpunkt dvervakandet 
av bolagets tvenne nyinredda’(1911), fullt moderna seismiska sta 
tioner etc. nédvandiggjorde ett tillskott av arbetskraft, om samti 
digt rekognosceringarna ay nya naftafalt i nadrmare och fjarmare 
grannskap skulle kunna utféras. Detta tillskott erhdlls forst i fil. 
dr. Fr. ANnperssoy, senare tillstétte aven yngre ryska geologer. 
Vidstracktare jamférande studier i praktiskt syfte kunde nu ut- 
foras. De bagge geologerna turade om i kansliarbete. Fureramus 
besdkte i tur och ordning naftaférekomsterna vid Maikop (vastra 
Kaukasus), Tsjelekén, Malyj Balkan, Krasnovédsk, Emba (alla i 
Transkaspien), Tschimidn, Majlisaj (i Turkestan) o. a. ej blott en 
gang, utan upprepade ganger. Dock var hans omdéme om dessa, 
det sista faltet undantaget, avy negativ art. Han besdkte ven de — 
galiziska och ruminiska naftafalten, naftafalten i U.S. A., sirskilt~ 
de da nyupptiackta i Californien och erhdéll dirigenom en vidstrackt. 
kénnedom om olika férekomsttyper; han kompletterade sina per-_ 
sonliga erfarenheter och intryck med studium av for vart fall till- 
ginglig litteratur. Under professor SJéarens och undertecknads 
expertresa till Turkestan 1911 var han expeditionens ciceron och 
lokalkannare. 

Under sina talrika resor i mindre tillgingliga delar ay Asien 
hade Faarmus med smaningom férvarvad sakkunskap anlagt sam- — 
lingar av etnografisk och arkeologisk karaktir. Hans ungkarls- 
hem i Baku inneholl ett omsorgsfullt urval av orientaliska musei- ‘ 
foremal, vars historiska betydelss och utvecklingsfaser han pa le-~ 
diga stunder ivrigt studerade. Det var knappast nagon sida av 
orientens utvecklingshistoria, som han ej kunde ge sakliga och 
djuptgaende utredningar om. 2 

Undertecknad, som forutom expertresan 1911 arbetat under Fr- ; 
cra ledning som naftageolog i Baki sommaren 1902 samt senare 
ofta diskuterat Bakuproblem med honom, har haft tillfalle att iakt-— 
taga honom som geolog i falt och laboratorium, samt som expert. — 
Omdime faller palnata: som geolog var han exitine! metodisk och — 

ggrann, sdkte styrka arbetshypoteser med avertalion bevis, satt 
ick mest inne med stérre erfarenhet An som han for tillfillet fann 
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Forteckning 


dver svensk geologisk, paleontologisk, petrografisk och mine 
ralogisk litteratur for ar 1922. 


(Jamte aldre tillage.) 


Av 
Fr. E. Autanver. 


(Uppsatser i Geol. For. Férhandl. aro ej upptagna. Anmarkningar och kompletterande 
uppgifter mottagas tacksamt av Fr. E. AHLANDER, under adress: Arbetarbiblioteket, | 
Barnhusg. 14, Stockholm. 7 efter en uppsats anger, att jag ej sett uppsatsen i fraga.) 


ABEL, OTHENIO. Desmostylus: ein mariner Multituberculate aus dem 
Miozin der nordpazifischen Kiistenregion. — Acta Zool., Sthlm, Arg 
3, 1922, s. 361—394, 3 tavl., 4 textfig. ; 
AHLMANN, HANs W:SON, Alperna. En studie Over deras utvecklingshistoria. 
— Ymer, Sthlm, Arg. 42, 1922, s. 58—104, 13 textfig. a 
—— Glaciers in Jotunheim and their physiography. — Geogr. Ann., Sthlm. 
Arg. 4, 1922, s. 1—57, 20 textfig. 
AMBERG, K. Dendriternas inverkan pa karbidens lésning vid Ac 1, 2, 3. 
— Jernkont. Ann., Sthlm, Arg. 106, 1922, s. 1—6, 9 textfig, 
Amrnorr, G. Uber die Kristallstruktur von Ag J. — Zeitschr. Kristallogr., 
Leipzig, Bd 57. 1922, s. 180—185, 2 textfig. 
— Debye-Photogramm von Zinkoxyd. — Ibid., s. 204—206, 2 textfig. 
ANDERSON, GERHARD. Se HoLmBerc, Bror, Skifferundersékningar 1. 
ANDERSSON, GUNNAR, Stockholmsnaturens historia. — Sthlm, Sv. Turist-— 
for. Arsskr., 1922, s. 1—38, 17 textfig. : 
ANDERSSON, GUNNAR, HALLE, T. G., LONNBERG, EINAR, & WIMAN, CARL, 


Professor J. G. Anderssons vetenskapliga arbeten i Kina. — Ymer. 
Sthlm, Arg. 42, 1922, s. 129—163, 10 textfig. ; 
ANDERSSON, J. G., Current palaeontological research in China. — New- 
York, Bull. Amer. Mus. Nat. Hist., Vol. 46, 1922, s. 727—737. 
ANRICK, CARL JuLius, Area under cultivation in Sweden. Scala 
1:1.000.000. (Sthlm. Sv. Geol. Unders. Ser. Ba, N:r 10.) — Sthlm 
eal 
— Grottor, raukar och klintar. — Sthlm, Sv. Turistfér. Arsskr., 1922, 
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ANTEVS, ERNST, On the late-glacial and post-glacial bistory of the Baltic. 

— The Geogr. Review, New York, Vol. 12, 1922, s. 602—612, 1 

karta, 1 textfig. 

The recession of the last ice sheet in New England. — New York, 

Amer. Geogr. Soc. Research series, N:r 11, 1922, 86, 120 s. 5 tavl., 
1 karta, 19 textfig. 

‘Anzetius, H. E. Se Opin, SvEN, OLsson, Finip, & ANZELIUS, H. E. 
“ARRHENIUS, O., Hydrogenion concentration, soilproperties and growth of 
higher plants. — Ark. Bot., Sthlm, Bd 18, N:o 1, 1922, 54 s. 

Kort 6versikt av markreaktionens betydelse fdr viixternas liv. — 

: Nord. Jordbruksforskn., Kbhyn, Aarg. 3—4, 1921—1922, s. 380 

: —386. 

“ASKLUND, Bror, Zur Geologie von Ost-Pamier, auf Grundlage der von 

: Sven Hedin gesammelten Gesteinsproben. — I: Hedin, Sven, Southern 

Tibet, Sthlm, Vol. 9, 1922, s. 125—180, 10 tavl., 1 karta. 

_ASKLOF, SVEN, Stjirnfall, eldkulor och meteoriter. — Pop. Astr. Tidskr., 
Sthlm, Arg. 3. 1922, s. 120—132, 4 textfig. 

BACKMAN, A. L., & CLEVE-EULER, ASTRID, Die fossile Diatomaceenflora 

in Osterbotten. — Acta Forest. Fenn., Kuopio, 22, 1922, s. 1—73, 

1 tavla, 18 tab. + 

VAN BAREN, J., On the correlation between the fluvial deposits of the 
Lower-Rhine and the Lower-Meuse in the Netherlands and the glacial 
phenomena in the Alps and Scandinavia. —- Wageningen, Meded. van 
de Landbouw-Hoogeschools. Vol. 23, N:r 1, 1922, s. 1—30, 1 karta, 

18 tavl. + 

BENEDICKS, CARL, Metallografiska institutet. Kort beskrivning av dess nu- 
varande lokaler och inredning. — Jernkont. Ann., Sthlm, Arg. 106, 
1922, s. 203—220, 7 textfig. 

Blooper |e, G. Ett intressant fynd av fossil idegran i Angermanland. 

— Sv. Mosskulturfor. Tidskr., Jonképing, Arg. 36, 1922, s. 342. 
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— Om de subalpina mossarna i Riesengebrige. — Ibid. s. 333—342. 

— Om torvbildningar i tropikerna. [Ref. undert. G. B-g.| — Ibid. s. 
185—-187. 

— Torvinventering i Finland. — Ibid., s. 222—225. 

BRENNER, ViIpAR. Undersdkningar 6ver jordens vatejonkoncentration och 
dess betydelse for bérdigheten. — Handl. t. Lantbruksveckan, Sthlm, 


1922, s. 43—54. 
CLEVE-EULER, ASTRID. Om diatomacévegetationen och dess forandringar i 
Sibysjén, Uppland, samt nagra dimda sjoar i Salatrakten. — Sthlm, 
Sy. Geol. Unders., Ser. C., N:o 309 [= Arsbok 15 (1921) N:o 4], 
1922, s. 49—77, 40 textfig. 
— Se Backman, A. L. & CLEVE-EULER, ASTRID. 
CoNWENTZ, Huco, Nekrolog. 
ANDERSSON, GUNNAR, Hugo Conwentz. * 20 januari 1855, 7 12 
maj 1922. — Ymer, Sthlm, Arg. 42, 1922, s. 372—3876, 1 portr. 
1 texten. 
CREDNER, WILHELM. De Geer’s Geochronologie der Spat- und Postglacial- 
zeit. — Frankfurt a. M., Ber. Senckenb. Natur Ges:,jol,, 1921) es° 
1138—134, 5 textfig. 


— Sv. Linné-Sillsk. Arsskr., Uppsala, Arg. 5, 1922, s. 13—39. 
EKHOLM, GUNNAR. Till fragan om Litorinagrinsen i Uppsverige. - — Be er 
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EKMAN, SVEN. Djneveridens athrodnincalistorn pa Skandinaviska halvé n. 
~. — Sthlm 1922. 8:0. XVII, 614 s., 142 textfig. 
Festin, Eric. Fridlysning av Bjurilvens karstlandskap och Mera pia e- 
ring av biavern. En samtidig lésning av tva viktiga naturskydds- 
fragor. — Sveriges Natur, Sthlm, Arg. 13, 1922, s. 32—62, 2 tavl., 

16 textfig. 

FLORIN, RUDOLF. On the geological history of the Sciadopitinee. A pre- 
liminary note. — Sv. Bot. Tidskr., Sthlm, Bd 16, 1922, s. 260—270, 
2 textfig. 

— Uber das Vorkommen von Sciadopitys (Conif.) im deutschen Tertiiir. 
— Senckenbergiana, Frankfurt a. M., Bd 4, 1922, s. 1—5, 1 tavla. 

— Zur alttertiiren Flora der siidlichen Mandschurei. — Palaeontologia 
Sinica, Peking Ser. A, Vol. 1, Fase. 1, 1922, 52 s., 3 tavl., 3 textfig., 
8 s. kinesisk text. 

FRODIN, JOHN. Géographie physique de l’ouest du Maroc. — Geog 
Ann., Sthlm, Arg. 4, 1922, s. 58—76, % textfig. 

FRODIN, GUSTAF. On the analogies between the Scottish and Scandi 
navian portions of the Caledonian Mountain Range. — Uppsala, Bull 
Geol. Inst., Vol. 18, 1922, s. 199—238, 7 textfig. 

Fynd av anthropid ap-tand i Nordamerika. — Fauna och Flora, Uppsala & 
Sthlm, Arg. 17, 1922, s. 237. 

GRONWALL, KARL A. De underjordiska kalkbrotten vid Tyckarp. Kalk- 
brytning fordomtima och nu. — Skanes Natur, Lund, 10, 1922, s. 
6—18, 8 textfig. 

HADDING, ASSAR. Kvalitativ analys enligt réntgenografisk metod. 
Sthlm, Ingeniérsvet.-Akad. Handl., N:r 11, 1922, 19 s., 1 tavla, 
textfig. 

— Tektoniska oeh petrografiska undersékningar inom Fennoskandias sédra 
randzon. 1. Rostanga-filtet. — Lund. Univ. Arsskr., N. F. Avd. 2, 
Bd 2, N:o 4 [= Fysiogr. Siallsk. Handl., N. F., Bd 33, N:o 4], 1922, 
54 s., 5 tavl., 1 karta, 11 textfig. 

HAGBERG, SVEN. Férenta Staternas fosforférekomster samt Floridas fosfat- 
gruvor. Reseanteckningar. — Tekn. Tidskr., Sthlm, Arg. 52, 1922, — 
s. 90—92, 189—140, 17 textfig. : 

HALDEN, Bertin E. Tvanne intramarina torvbildningar i norra Halland 
jimte aldre, och nyare kvartiirgeologiska synpunkter pa saltvattens-— 
diatomacéerna. — Sthlm, Sv. Geol. Unders., Ser. C, N:o 310 [= Ars: 
bok 15 (1921): No 5], 1929 60 s. 7 textfig. 

HALLE, T. G. Se ANDERSSON, GUNNAR, HALE, T. G., LONNBERG, EINAR, 
& W IMAN, CARL. 

— Se NatHorst, ie AE 

HENNIG, ANDERS. Drag ur Jénképingstraktens geologiska och sooarafiske 


‘de el seth led 


utvecklingshistoria. — I: Jénképings historia, D. 1, Jénképing 19 Ge 
37, 12 textfig. : 
Hou, Cant, Om myrar och myrutdikning i Vasternorrlands lan. — Sy. 


Mosskulturfér. Tidskr., Jénképing, Arg. 36, 1922, s. 246—9251. 
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HOLMBERG, Bror. Billingens bituminésa’ avlagringar. — Tekn. Tidskr. 
Sthlm, Arg. 52, 1922, s. 563—565, 609—611; disk. s. 611. 

— Skifferundersékningar. I. — Sthlm, Ingeniérsvet.-Akad. Handl., N:o 
6, 1922, 88 s., 3 textfig., 11 diagr. 

Innehall: 
HOLMBERG, Bror & KALLENBERG, STEN. Om retortdestillerad svensk 
skifferolja, s. 5—31. 

| HOLMBERG, BROR & ANDERSSON, GERHARD. Extraktionsférsiék med 

: alunskiffer, s. 32—41. 

HOLMBERG, BRoR & KALLENBERG, STEN. Skifferbitumens forhallande 

vid upphettning, s. 42—88. 

_ Houmstrém, LEonaRD. Nekrolog. 

ZACHRISON, ARVID. Doktor Leonard Holmstrém +. — Skansk Jord- 
br.-Tidskr., Malmo, Arg. 1, 1919, s. 888—342, 1 portr. 4 s. 337. 

VON HUENE, FRIEDRICH. Beitrige zur Kenntnis der Organisation einiger 
Stegocephalen der Schwiabischen Trias. — Acta Zool., Sthlm, Arg. 3, 
1922, 395—460; 2 tavl., 44 textfig. 

_ Hoaegom, A. G. Epeirogenetische Bewegungen (Niveauveriinderungen). — 

I: Salomon, W., Grundziige der Geologie, Allgem. Geologie Teil 1, 

j Stuttgart 1922, s. 175-203, 14 textfig. 

_— Om meteorer och meteoriter. (Studentfér. Verdandis smaskr. 259.) 

| — Sthlm 1922. 8:0. 88 s., 22 textfig. 

— Om tektiterna, sallsamma stenar fran en frammande varld. — Pop. 
Astr. Tidskr., Sthlm, Arg. 3, 1922, s. 89—106, 6 textfig. 

— Uber einige geologisch und biologisch bemerkenswerte Wirkungen sul- 
fathaltiger Losungen auf humose Gewidsser. — Uppsala, Bull. Geol. 
Inst., Vol. 18, 1922, s. 239—262, 5 textfig. 

— Se SJ6cREN, HJALMAR. 

HéeBom, ALVAR. Se: SANDEGREN, RAGNAR, HOGBOM, ALVAR, och SVE- 
NONIUS, FREDR. : 

HORNER, N. G. -Om nagra frammande landers officiella grundvattens- 
undersdkningar. — Sthlm, Sv. Geol. Unders., Ser. C, N:o 311 [== Ars- 
bok 16 (1922): N:o 1], 1922, 15 s. 

JOHANSSON, NiLs, Pterygopteris, eine neue Farngattung aus dem Rat 
Schonens. — Ark. Bot. Sthlm, Bd 17, N:o 16, 1922, 6 s., 1 tavla. 

— Die riitische Flora der Kohlengruben bei Stabbarp und Skromberga in 
Schonen. — Sthlm, Vet. Akad. Handl., Bd 63, N:o 5, 1922, 78 s., 
8 tavl., 6 textfig. - 

KALLENBERG, STEN. Se HoumBerc, Bror. Skifferundersdkningar 1. 

KororD-HANSEN, A. F. Om léssjords forhold til skovvegetation — Sthlm, 
Skogsvardsfér. Tidskr., Arg. 20, 1922, Ser. A, s. 363—3882, 5 textfig. 

Kurck, ©. Faunan och floran i nagra sydskanska, hittills obeskrivna 
kalktuffar. — Ark. Kemi, Sthlm, Bd 8, N:o 15, 1922, 70 s., 1 tavl. 
1 textfig. 


—  Kalktuffen vid Benestad. En ny profil. — Skanes Natur, Lund, 10, 
1922, s. 21—38, 4 tavl., 7 textfig. 
Luener, Ivar. Om akerjordens reaktion och kalkbehov. — Sv. Moss- 


kulturf. Tidskr., Jénképing, Arg. 36, 1922, s. 113—122. - 
LONNBERG, EINAR. Se ANDERSSON, GUNNAR, HALLE, T. G., LONNBERG, 
EINAR, & WIMAN, CARL. 
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eS N. H., MuntTHE, HeEnr., & ROSEN, SETH. Beskrivning til 
kartbladet Myolby: — Sthlim, Sa Geol. nde. Ser. Aa, N:o 108 
144 s., 1 tavl., 56 fig. 
Geol. madebe utford av H. Munthe 1905—06 med bitrade av Hj 
Olsson 1905—06, D. Olsson 1905, J. A. Bergquist 1906— 07 och 
 1910—12, K. E. Sahlstrom 1909, 1912 , H. Ahlmann 1909. Berg- 
grunden rove. 1919 av N. H. Macrneson o. S. Rosén samt jord- 7 
lagren 1913 0. 1919 av H. Munthe o. 1919 av E. Granlund. 

MAUZELIUS, ROBERT, Nekrolog. _ 

aber Vero tat — Sv. Kem. Tidskr., Sthlm, Arg. 34, 1922, sm 
—158. : 

MoBERG, JOHAN CHRISTIAN. Biografi. 

NoRDENSKJOLD, OTto. Johan Christian Moberg. * 1/2 1854, f °°/127 
1915. — Sthlm, Vet. Akad. Arsbok, 1922, s. 257—272, 1 portray 

MUNTHE, HENR. Beskrivning till kartbladet Burgsvik jamte Hoburgen och ~ 
Ytterholmen. — Sthlm, Sv. Geol. Unders., Ser. Ca, N:o 152, 1922, 
172 s., 1 tavla, 91 fig. 7 

Geol. unders. utford av J. C. Moberg 1892—93, 1896, 1899—1900 — 
med bitr. av K. A. Grodnwall 1896 avslutades 1901 av H. 
Munthe, som senare revid. bladet. . 

— Nagra ord om ett par grottor i Rackeberget norr om Ornskdéldsvik. 
— Sveriges Natur, Sthlm, Arg. 13, 1922, s. 91—93, 2 textfig. 

— Se Maanusson, N. H., MUNTHE, HENR., & ROSEN, SETH. 

Natuorst, A. G. Nekrolog. 
HAuue, T. G. A. G. Nathorst. + ?°/1. — Nordens Arsbok, Kbhvn, © 

1922, s. 174—176, 1 portr. i texten. 

NATHORST, HARRY J. H. Se SUNDBERG, KARL. 

NAUCKHOFF, W. Se von Post, HAMPUS. . 

NAUMANN, EINAR. Sjo- och myrmalmernas bildningshistoria. — I: En © 
bergsbok, tillignad Carl Sahlin 1919/1221, Sthlm 1921, s. 145—152, © 
1 tavla, 1 textfig. 

— Sddra och mellersta Sveriges sj6- och myrmalmer, deras bildnings- 
historia, utbredning och praktiska betydelse. —- Sthlm, Sv. Geol. 
Unders., Ser. C, N:o 297 [= Arsbok 13 (1919: N:o 6], 1922, 194s. § 
4 kart., 110 textfig., tysk res. s. 178—194. ‘ 

NIELSEN, K. BRUNNICH. Inddelingen af Danien’et i Danmark og Skaane. 

Bd 5, 1920, N:r 19, 16 s. 

NORDENSKJOLD, OTto. Se MoBerG, JOHAN CHRISTIAN. 

Norn, E. The late palaeozoic and early mesozoic sediments of Central 
Sbansi. (Contributions from the Nystrdm institute 2.) — Peking, © 
Bull: Geol. Survey of China, N:o 4, 1922, 80 s., 3 tavl., 11 textfig., | 
3s. kinesisk text. 

— Some geological notes on the coal and iron ore deposits in the earbo- 
riferous sediments of Central Shansi. (Contributions from the Ny- 
str6m institute, 4.) — Shanghai, Journ. North China Branch, of the 
R. Asiat. Soc., Vol. 53, 1922, s. 95—104, 1 textfig. 

En ny teori for istidens uppkomst. [Ref.|. — Pop. Astr. Tidskr., Sthlm, 
Arg. 3, 1922, sy 80—81. 

ODEN, SVEN. Fran en torvvetenskaplig och torvteknisk studieresa — Sthlm, 
Ingenidrsvet.-Akad. Medd., N:r 15, 1922, 34 s., 8 textfig. 


in 
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ODEN, SVEN. OLsson, Fiuip, & ANZELIUS, H. E. Jamférande undersék- 
_ ningar over olika rae humifieringsgrad. (ODEN, SVEN, Torvunder- 
sdkningar 1). — Ibid. Handl., N:o 9, 1922, 40 s., 3 texte, 
ODHNER, Nits Hyg. Lacustrine faullason Pe eocene deposits in China. 
— Peking, Bull. Geol. Survey of China, N:o 4, 1922, s. 119135, 
1 tavla, 3 textfig. 
OLsson, Fitrp. Se ODEN, SVEN, OLSSON, Fiurp, & ANZELIUS, H. E. 
OSVALD, Hueo. Till gyttjornas genetik. — Sthlm, Sv. Geol. Unders., 
Ser. C, N:o 309 [= Arsbok 15 (1921): N:o 4], 1922, s. 3—48, 2 
textfig. 
-PETERSSON, WALFR. Metoder for matning av avvikelser i djupborrhal. — 
} Jernkont. Ann., Sthlm, Arg. 106, 1922, Tekn. diskussionsmitet, s. 
224—262, 12 textfig. 
PETERSON, VIKTOR. Skurugata. Ett klassiskt smalindskt naturminne, 
skildrat under olika tider. — Sveriges Natur, Sthlm, Arg. 13, 1922, 
} s. 1—15, 1 tavla, 5 textfig. 
PHRAGMEN, GésTA. Se WESTGREN, ARNE, & PHRAGMEN, GOSsTA. 
von Post, HAmpus. Biografier. 
Hampus von Post. Till hundraarsminnet av hans fodelse. — Landt- 
mannen, Sthlm, Arg. 5, 1922, s. 791—-7938, 1 portr. i texten. 
NAUCKHOFF, W. Hampus von Posts minne firas. — Svenskt Land, 
Sthlm, Arg. 6, 1922, s. 488, 1 textfig. 
— Hampus von Post. Ett hundraarsminne. — Sv. Kem. Tidskr., 
Sthlm, Arg. 34, 1922, s. 186—187. 
von Post, LENNART. Sveriges Geologiska Undersoknings torvinventering 
och nagra av dess hittills vunna resultat. — Sv. Mosskulturfor. Tidskr. 
| Jénképing, Arg. 36. 1922, s. 1—27, 3 textfig. 
ROSEN, SETH. Se MAGNUSSON, N. H., MuNnTHE, HENR., & ROSEN, SETH. 
RuNE, G. A. Quelques remarques au mémoire de M. Witting sur la 
eirface de la mer, la surface géoidique et l’élévation fenno- scandinave. 
— Geogr. Ann., Sthlm, Arg. 4, 1922, s. 194—209. 
SAMZELIUS, JONAS. 'Se SJOGREN, HJALMAR. 
SANDGREN, RAGNAR, H6GBOM, ALVAR, & SVENONIUS, FREDR. Beskrivning 
till kartbladet Vase. — Sthim, Sv. Geol. Unders., Ser. Ca, N:o 151, 
94 s., 1 tavla, 20 textfig. 
Geol. unders. utford 1915—1917 av F. Svenonius med bitr. av 
J. A. Bergquist samt 1919 av R. Sandgren med bitr. av G. Ekstrom, 
Revid. av R. Sandgren 1919 (jordarterna) av A. Hégbom 1919—1920 


(berggrunden). 

SCHWARTZ, SVEN. Nagra anteckningar fran en resa i Nordamerikas 
Férenta Stater ar 1921. 1. Kort dversikt av Forenta Staternas jarn- 
malmstillgangar och dess tillgodogdrande. — Tekn. Tidskr., Sthlm, 


Arg. 52, 1922, s. 615—618, 2 textfig. 

SERNANDER, Rutger. Arasjofjallen. En isolerad fjallgrupp i sédra Lapp- 
land. — Sthlm, Skogsvardsfér. Tidskr., Arg. 20, 1922, Ser. tA eons: 
237—271, 8 textfig. 

— [The development of Rappdal moss.| — Uppsala, Bull. Geol, Inst., 


Vol. 18, 1922, s. 267—268. 
[—]| Hur Niarke blivit til. -—— I: Narke, Larobok fér skola och hem av 
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Edvin Aspling, Josef Gralén och Hjalmar Lindén, Uppsala 1922, s 
9—15, 1 textfig. 
SERNANDER, RuteuR. Oscar Montelius och den svenska naturforskningen 
ities Tidskr., 1922, s. 52—63, 2 textfig. 
[—] Var vaxtvarld i fomutident SBS C Nirke, Lisebok for skola och hen 
av Edvin Aspling, Josef Gralén och Hjalmar Lindén, Uppsala 1922, 
s. 4454, 4 textfig. 
SJOGREN, HJALMAR. Nekrolog m. m. 
Hoapom, A. G. Hjalmar Sjégren in memoriam. — Uppsala, Bull 
Geol. Inst., Vol. 18, 1922, s. III-—XvV, 1 portr. 
SAMZELIUS, JONAS L:son, Hibhoeraphia Sjogreniana. A list of prof. 
Hj. Sjégren’s works. — Ibid., s. XVI—XXVII. 
SKOTTSBERG, CARL. Svenska forskningsfarder. — Nord. Tidskr., Sthlm, 
(1922, s. 249—262. 
SoBraL, Josh M. Some physiographic notes on the Sierra de Famatina. 
— Geogr. Ann., Sthlm, Arg. 3, 1921 (tr. 1922), s. 311—326, 9 
textfig. 2 
STENSIO, ERIK A:SON. Notes on certain Crossopterygians. — London, 
Proc. Zool. Soc., 1922, s. 1241—1271, 1 tavla, 6 textfig. 
— Uber zwei Aielneaihided aus dem Omerdval von Wildungen. — 
Palaiont. Zeitschr., Berlin, Bd 4, 1922, s. 167—210, 3 tavl., 9 textfig. 
STENSTROM, FRITZ. Jattegrytorna hod Riareacent En eotebGrate natur 
bes detihee — Sveriges Natur, Sthlm, Arg. 13, 1922, s. 156—157) 
1 texifig. 
SUNDBERG, KARL. Nya ron betraffande elektrisk malmletning. — Tekn. 
Vidskr,»"Sthim, | Arg. 625 "192282 svar av Harry J. B® 
Nathorst, s. 96. 3 
SUNDELIN, UNO. Ett inlagg i fragan om sjondtens och stenaldersfolkets — 
invandringar samt Bolmens nivaforindringar. — Ymer, Sthlm, Arg. 
41 (1921) 1922, s. 368—366. t 
SuNDIuSs, Nits. Om de glacifluviala avlagringarna i Grythyttetrakten. 
Sthlm, Sv. Geol. Unders., Ser. C., N:o 308 [= Arsb. 15 are 7 
Wiov3 |, 1922)°62. 3.) 4 karta, 12 textfig. 
SVEDMARK, LENNART Evebyn. Nekrolog. 
Lennart Eugéne Svedmark. — Sv. Kem. Tidskr,, Sthlm, Arg. 345 
1922, s. 250, f 
SVENONIUS, FREDR. Se SANDEGREN, RAGNAR, HéaBom, ALVAR, & SvEs 
NONIUS, FREDR. 
SVENONIUS, H. Bevisar avyplattningen vid polerna att jorden varit flytande™ 
a Tidekr. f. element. Matem., Sthlm, Arg. 5, 1922, s. 188. 
SéLcH, JOH. Grundfragen der Landionnate in den sondestichae Alpen. 
— Geogr. Ann., Sthim, Arg. 4, 1922, s. 147—193. : 
TAMM, OLOF. I oe man beror sioopens vit pa markens mineraliska be-— 
skathenhet? — Skogen, Sthlm, Arg. 9, 1922, s. 17—24, 1 textfig. 
— Om bestimning av de oorganiska komponenterna i markens gelkom- 
plex. En metod for studiet av brunjorden och dess degeneration. 
Preliminart meddelande. (Eine Methode zur Bestimmung der an- 
organischen Komponenten des Gelkomplexes im Boden. Vorliufige 
Mitteilung. — Sthlm, Medd. Statens Skogsférséksanst., H. 19, 1922, 
s. 385—404. 
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4 EGENGREN, Hee he che Sererives deposits of China. — patie Bull. 

Geol. Currey. of China, N:o 2, 1920, s. 1—85, 5 tavl., 3 kart., 3 tab. 

THALL, E. Varldens kaliferekomster. — Vetenskapen ooh Livet, ‘Shia, 

| owe 7, 1922, s. 173—181, 11 textfig. 

_Tsomson, E. Se WALKER, T. L., & THOMSON, E. 

THORODDSEN, Tu. Reka! 

i ANDERSSON, Gunnar. Th. Thoroddsen. — Ymer, Sthlm, Arg. 41 

(1921) 1922, s. 8361—362, 1 portr. i texten. 

ETRoupssow, GustTaF T. Nagra eamuetienvidie om en egendomlig utbild- 
ning av kalkspat. — Kbhvn, Medd. D. Geol. Fér., Bd 5, N:o 18, 
1920; 8 s., 3 textfig. 

riya eferporiail ji Ystadstrakten. — Pop. Astr. ‘Tidskr. ., Sthlm, Arg. 3, 1922, 

: s. 883—84, 1 textfig. 

SWALKER, T. Es & THOMSON, E. An examination of lillianite and galeno- 

; bismutite. — Contrib. to Canadian Mineralogy [= Separat ur Toronto, 

: Univ. of Toronto Studies, Geol. Ser. N:o 12], 1921, s. 1—15. 

WESTERGARD, A. H. Sveriges olenidskiffer. 1. Theanine av lagerfoljd. 

2. Bouin 3. Trilobita. — Sthlm, Sv. Geol. Unders. Ser. Ca, N:o 

. 18, 1922, VI + 205 s., 16 tavl., 39 textfig., engelsk res. s. 189— 

; 205. 

Ww ESTGREN, ARNE, & PHRAGMEN, GOsTA. Roéontgenkristallographische Un- 

." Prenaseon an Eisen und Stahl. — Die Naturwissenschaften, Berlin, 
Jahrg. 10, 1922, s. 484—485, 1 textfig. 

—, — X-ray studies on the crystal structure of steel. — London, Journ. , 
Tron and Steel Inst., Vol. 105, 1922: I, s. 241—270; disk. s. 263 

—270, 3 tavl., 3 textfig. 
Bete roidéice. — Ibid., s. 270—273. 

—, — Zum Kristallbau des Eisens und Stahls. 2. — Zeitschr. physikal. 
Chemie, Leipzig, Bd 102, 1922, s. 1—25, 10 textfig. 

WIMAN, CaRL. Se ANDERSSON, GUNNAR, HALLE, T. G., LONNBERG, EINAR, 
& WIMAN, CARL. 

Witte, HERNFRID. Forteckning éver under ar 1921 utkommen Torvmarks- 


: 


ieere tar. -— Sv. Mosskulturfér. Tidskr., Jonképing, Arg. 36, 1922, 
s. 78—86. 
WOHLER, WILLY. Grottan Korphulet 4 St. Karlso. — Fauna och Flora, 


Uppsala & Sthlm, Arg. 17, 1922, s. 276—278, 1 textfig. 

SacHRISON, ARVID. Se HoLMSTROM, LEONARD. 

ZeNzEN, Nits. Studier i och rérande Bergskollegii mineralsamling. 5. Om 
de férmenta fynden av arsenolit och auripigment vid svenska malm- 
forekomster. — Ark. Kemi, Sthlm, Bd 8, N:o 20, 1922, 4 s. 

OSTERGREN, HJALMAR.  Testholmens eo ronson na Palgenite: — 
Sveriges Natur, Sthlm, Arg. 13, 1922, s. 16—25, 7 textfig. 


Notiser. 


Vorliufige Mitteilung tiber eine Untersuchung der Kristallstruk 
turen von FeS und NiS 


yon 
NILS ALSEN. 
a) Fes. 


Im Januar dieses Jahres habe ich eine réntgenographische Untersuchung 
iiber Magnetkies begonnen. G. AMINOFF hatte mir vorgeschlagen, neben 
der Strukturbestimmung, nach einer Erklarung fiir den Schwefeliiberschuss 
der stets im Magnetkies vorhanden ist, zu suchen. 

Diagramme nach der Pulvermethode sind von verschiedenen Magnet 
kiesen aufgenommen worden und ausserdem von Schwefeleisen, dargestellt — 
durch Gliihen ohne Luftzutritt von teils pulverisiertem Pyrit und teils 
einer Mischung von Eisen- und Schwefelpulver. Hierbei werden identisch 
Diagramme erhalten. Schliesslich habe ich auch Filme von Troilit aufge- 
nommen, sowohl meteorischen als auch tellurischen Ursprungs (Fundort des | 
letzteren Del Norte Co California). Ersterer ergibt mit denen des Magnet-~ 
kieses vollig iitbereinstimmende Diagramme, letzterer ergibt alle die Linien 
der vorigen und daneben einige schwache Linien, die ersichtlich von Ver-_ 
unreinigungen herriihren. Dass der Troilit hexagonal kristallisiert und 
einem — wenngleich unter eigenartigen Bedingungen gebildeten — Mag- ¢ 
netkies entspricht, geht unzweideutig aus der Untersuchung hervor. 

Bei Anwendung einer Camera, in welcher ein Kristall von Magnetkies © 
um verschiedene kristallographisch ‘ definierte Richtungen gedreht wurde, — 
erhielt ich nach der Schiebold—Polanyischen Methode Diagramme, die E 
teils eine Aufmessung der Identititsabstiinde lings den angewandten Rich- — 
tungen gestatten und teils sich sehr gut zur Indizierung der reflektierten 
Flachen eignen. 

Aus den erhaltenen Réntgenogrammen wird folgende quadratische For-_ 
mel abgeleitet: ~ : 


@ 


= 0.1060 (H? + HI + J’) + 0.0289 L? 


| & 


ae 9 
sin S 
fed 


Die aus den Drehphotogrammen direkt abgeleiteten und aus den Debye- © 
diagrammen korrigierten Werte ergeben folgende Identititsahstinde: 


in der Richtung der c-Achse = 5.68 AE 
> a- » ey ih. Of 


; : : ee oe 
Hieraus ergiebt sich das Achsenverhaltnis — = 1.66. 


a 


a = a 
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Das von Seligmann! durch genaue Kristallmessungen bestimmte Achsen- 
verhaltnis betrigt 1.65022. — 

_ Nachdem die Dimensionen des Elementarparallellepipeds bestimmt 
waren, wurde die Anzahl Molekiile in demselben berechnet, und dabei 
ergibt sich approximativ der Wert 2. Unter Annahme dieses Wertes,. 
wird das spezifische Gewicht auf 5. 02 berechnet. Man vergleiche hidrmaie 
i Werte: 


: in GROTHS Chem. Krystallographie 4.56 — 4.82 
in HINTzES Handbuch der Mineralogie 4.5 — 4.6 


und in DAMMERS Handbuch der anorg. Chemie 4.94 fiir das dureh Rot- 

_ gilithen von Pyrit erhaltene Produkt. 

F Teils um das erhaltene Achsenverhiltnis zu kontrollieren, teils um nihere 
Auskunft iiber die Symmetrieverhiltnisse des Magnetkieses zu erhalten, 
wurden Lauephotogramme mit der Strahlenrichtung senkrecht zur Basis 
aufgenommen. Diese ergeben das Achsenverhiltnis 1.69 und zeigen vol- 

_ lig hexagonale Symmetrie. Demnach muss der Magnetkies einer der 

 Kristallklassen Den, Cey, Dg oder Ds, angehéren. 

; Obwohl eine Diskussion iiber die hier méglichen Strukturen stattgefun- 

_ den hat, ist eine endgiiltige Wahl noch nicht getroffen. Doch scheint 

_ mir, als ob die von AMINOFF®? fiir Rotnickelkies vorgeschlagene mit 0 be- 

zeichnete Struktur am wahrscheinlichsten wire. Der kiirzeste Abstand 

zwischen den Schwefel- und Eisenatomen wird in solechem Falle auf 2.43 

berechnet. 

FeS in Vereinigung mit Wasser wurde nach zwei verschiedenen Me- 
thoden hergestellt, nimlich durch Fallung von Fe SO,-Lésung mit (H,N), 8 
und dureh Befeuchten einer sehr innigen Mischung von Hisen- und Schwe- 
felpulver mit Wasser. Die in beiden Fallen erhaltenen Produkte geben 
untereinander identische Diagramme, die keine Ahnlichkeit mit den Magnet- 
kiesdiagrammen haben. 

Nach starkem: Gliihen dieses Fe S-Hydrats in H,S- Wmtospiiice waihrend 
11/2 Stunden, entstand ein Produkt, das Diagramme ergibt, die mit denen 
des Ray ik iénes identisch sind. Bei schwacherem Glihen wurde FeS, 
erhalten, dessen Diagramme mit denen des Pyrits iibereinstimmen. 

Ich méchte zuletzt noch erwihnen, dass ich keine Dimensionsverinde- 
rung des Gitters bei Steigerung des Schwefelgehalts habe nachweisen kén- 
nen, obwohl Aufnahmen auch mit Prizisionsecamera gemacht worden sind. 

Durch Gliihen einer innigen Mischung von Ejisen- und Selen- bezw. 
Tellurpulver wurden Selen- und Tellurmagnetkiese erhalten. Nach den 
hergestellten Diagrammen scheint die Kristallstruktur des ersteren mit der 
des gewéhnlichen Magnetkieses sehr nahe verwandt zu sein, wahrend da- 
gegen fiir den letzteren keine Ubereinstimmung wahrnehmbar ist. 


+ ee ge 


b) NaS. 

Im Vorhergehenden habe ich erwihnt, wie ein Austausch von S gegen 
Se stattfinden konnte, ohne dass sich die Kristallstruktur merkbar ver- 
finderte. Es war auch naheliegend, die Einwirkung des Austausches von 


17. f. Kryst. 1886 11. 
2 7. f. Krist. LVIII (Festband). 
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Fe gegen Ni zu untersuchen. Zwar war Prete Tair dass es keine } 

lichkeit zwischen den Magnetkies- und Milleritstrukturen geben k6 
Andererseits war es mit Riicksicht auf den im Magnetkies stets vorko 
menden Gehalt von wechselnder Menge Nickel sehr wahrscheinlich, “dass 
es von NiS auch eine dem Magnetkies 4Ahnliche Struktur hea 
wirde. | 
Zuerst wurde eine réntgenographische Untersuchung von Millerit ge- 
macht. Aus den in der Drehcamera, wo ein Milleritkristall um seine | 
e-Achse gedreht wurde, erhaltenen Diagrammen wurde der Identitatsabstand | 
langs dieser Achse hergeleitet. Mit Hilfe derselben wurde auch die In- | 
dizierung der spiegelnden Flaichen gemacht. Alsdann wurde die quadra- © 
tische Formel auch mit Anwendung der Debyefilmen abgeleitet. Ein | 
hexagonales Elementarparallellepiped vorausgesetzt, wird die Formel: 


sin? = 0.0133 (H? + HI + I?) + 0.0940 L? | 
Aus den Konstanten ergibt sich a= 9.66 AE und c = 3.14(5); hieraus | 


Ce 4 fe 
—~= 0.326. Der von MILLER! bestimmte Wert ist 0.32955 
a 


——— 


Die Anzahl Molekiile im Elementarparallellepiped wird approximativ auf 
9 berechnet. Diesen Wert vorausgesetzt, ergibt sich das spez. Gewicht 
gleich 5.30; der von Miller angegebene Wert ist 5.26—5.30 und aus 
Hintzes Handbuch »bis 5.9 selten unter 5.3». 

Laueaufnahmen wurden mit der Strahlenrichtung parallell zur c-Achse_ 
gemacht. Hieraus wird das Achsenverhialtnis = 0.33 berechnet. i 

Da das Photogramm trigonale Symmetrie zeigt, und es gilt, 9 Moleatl 
kiile in einem hexagonalen, das heisst 3 in einem rhomboedrischen Ele- 
mentarparallellepiped zu placieren, sind nur wenige Strukturen miglich, 
die den Symmetrieklassen C3, Csi, C3,, D3 und Dsq angehéren. 

Die Atomlagen werden durch folgende generelle Koordinaten angegeben: 
mnup, pmn, npm. Grosses Interesse bietet folgende spezielle Lage, 


| 
. 
namlich Op(1—p), (1—p)0p, p(1—p) Ve bezw. 

*/2p(1—p), (1—p) ‘/2p, p (A—p) 1/ | 


Eine endgiiltige Wahl unter den fiir Millerit méglichen Strukturen ist | 
auch nicht getroffen worden. | 

Material von NiS wurde auch kiinstlich hergestellt. Ni- und S-Pulver | 
mit geringem Uberschuss von S wurde ohne Luftzutritt gegliiht. Die |} 
Réntgenogramme der so erhaltenen Schmelze zeigen keine Ahnlichkeit 
mit denen des Millerits, statt dessen aber sind sie denen des Magnetkieses 
auffallend ahnlich. Die Linien des letzteren, die den Flichen mit dem 
ietzten Index 0 oder 1 entsprechen, decken aN mit den Linien des NiS- 
Diagrammes und zeigen auch iibereinstimmende Intensitit. Sobald der 
letzte Index iiber 1 ist, werden dagegen die Abweichungen in der Lage 
der Linien sehr merkbar. 


. ig Ot ? | 
Die auf den Debyefilmen ausgemessenen ain? = geniigen folgender quad- | 
2 ; 

| 


ratischen Formel: 


! Phil, Mag. 1835, 6, 105. 
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- 9 a 
Sin’ = 0.1063 (H? + HI + I’) + 0.0332 L? ey’ 
woraus sich die Dimensionen des Elementarparallellepipeds berechnen lassen, 
namlich a = 3.42 fuss 


ee * a /¢ 
e = 5.30 und also das Achsenverhiltnis— = 1.55 
a 


Zwei Molekiile NiS im Elementarparallellepiped vorausgesetzt, erhilt das 
spez. Gewicht den Wert 5.58. 

Wenn man die bei FeS erwahnte Struktur 0 annimmt, wird der kiir- 
zeste Abstand zwischen den Schwefel- und Nickelatomen auf 2.38 be- 
rechnet. 

NiS-Hydrat wurde in der Weise hergestellt, dass Losungen von Ni SO, 
und Na,S,O, zusammen gekocht wurden. Die Debyefilme dieses Mate- 
rials zeigen Ubereinstimmungen mit denen des Fe S-Hydrats. Nach Glii- 
hen in H,S-Atmosphire ergibt das Material Diagramme, die mit denen 
des auf trockenem Wege hergestellten NiS identisch sind. Ebenso ver- 
halt sich auch Millerit. Durch das Gliihen hat also eine Umlagerung der 
Atome stattgefunden. Die diesbeziiglichen Einzelheiten werden zum 
Gegenstand spiterer Untersuchungen gemacht werden. 

Von Interesse wird es sein, zu beobachten, ob die Modifikation von 
NiS, die beim Gliihen von Millerit erhalten wird, mit Beyrichit identisch 
ist. Arbeiten in dieser Richtung sind bereits angebahnt. In Ermangelung 
passenden Materials habe ich noch keine réntgenographische Untersuchung 
vornehmen kénnen. 

Stockholms Hégskolas Rontgenlaboratorium, Dezember 1923. 


En kvartér sandsten. 
Av 
A. SORLIN. 


Da jag sommaren 1922 vistades i Ratans s:n i sddra Jimtland for upp- 
siékande av issjéleror uppgavs for mig, att sandsten skulle finnas anstaende 
4 Ritansjons sydvastra strand. Da siluriska bergarter upptrada vid Klov- 
sj6 nagra mil lingre i nordvast, trodde jag att en ny fyndort for hith6- 
rande bildningar férelag, och gjorde ett besdk pa platsen for att utrona 
hur harmed férhéll sig. Det visade sig, att avlagringen i fraga var av 
betydligt yngre datum. 

Platsen ar belagen pa stranden ec:a 2 km nordvist om sjons sydligaste 
vik. Terrangen ar ganska flack och héjer sig sakta fran sjon till ett en halv 
km diarifran uppstigande berg. Sandstenen trader fram alldeles vid vat- 
tenbrynet i form av en starkt avnétt hall pa nagra tiotal meters utstrack- 
ning, At landsidan férsvinnande under ett metertjockt lager av mala. 
Stranden omkring bestar ocksd. av sand, som nirmast hallen ar cementerad. 
Vid tickdikesgriavningen nagra hundra meter langre upp at land har man 
konstaterat, att bottmen Aven dir utgores av sandsten, och troligen bildar 
densamma en sammanhingande bidd nerifran sjén upp till det ovannimnda 
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berget. Fiargen varierar fran gragul till brun och svart hereenis pa bindas 
medlets firg. Detta utgdres huvudsakligen av limonit. De svarta kornen, 


som dessutom bilda mérka flickar och strimmor lings stranden, togos forst 


for magnetitkorn, men visade sig vid nirmare paseende vara kvarts ock 
faltspatfragment med ett tunt anflog av manganforeningar. 

Hillen visar en tydligt framtridande vaxling av grovre och finare, mér- 
kare och ljusare material och dessutom tydlig diagonalskiktning. Stallvis 
ir materialet sa grovt, att bergarten blir konglomeratartad; salunda finnas 
enstaka huvudstora, rundade block*av en mork porfyrisk bergart innslutna. 

Sandstenen i fraga har tydligen bildats genom en annu fortgaende in- 
filtration av jarnhaltigt vatten i den glacifluviala sand, som sannolikt pa 
stora strackor bildar underlaget till mjailan i denna trakt. En dylik genom- 
drinkning med limonitsubstans kan ju mycket val tankas forsigga, utan 
att sandens ursprungliga skiktning rubbas. Pa grund ay sitt lage alldeles. 
intill vattenlinjen dr hallen vid stormar och hégvatten utsatt for abrasion, 
som gor stora framsteg i det losa materialet Sikerligen har den en gang 
haft stoérre utbredning. Harom vittna bl. a. de mangder av svart mangan- 
Overdragen sand, som vagorna kastat upp pa stranden i narheten. 


Det kan i detta sammanhang omnimnas, att issjélera antraffats i nar- — 
heten och den mjila, som nu ticker sandsténen, air antagligen avsatt i — 


den issj6, som en gang i tiden svallat hégt dver Ritansjons nuvarande 
strander. 


Anmiilanden och kritiker. 


Till fragan om marina grainsen i Uddevallatrakten. 
Av 
HENR. MUNTHE. 


I foregaende hafte av G. F. F. har fil. mag. ERIK LJUN@NER fram- 
hallit, att den siffra, 142 m, for triangelpunkten 4 Limsjéberget 5 km 
NW om Uddevalla, fran vilken SANDEGREN och jag utgingo vid bestim- 
mandet av M. G. a berget', ir felaktig »redan saknaden ay decimal 
antyder, att punkten endast ar barometerbestimd» (LJUNGNER, anf. st.) — 
och bér ersittas med siffran 165 m, av LJUNGNER nyligen erhallen vid 
barometerbestimning. Var siffra for M. G. hir skulle dirfor, i stillet for 
128 m, bliva 150 m och detta resultat utgdra »snarast ett stéd for de 
gamla kartorna “éver den kvartiira utvecklingen>, 4 en av vilka G. DE 
JEER? angiver M. G. till 141 m SO om Lejdeberget i Bokenis e:a 2 
mil SW om Uddevalla och 130 m fér Backamoplatan c:a 2 mil SO om 
samma stad. 

Med anledning av det sagda anser jag mig bora meddela foljande. 

Siffran 142 m for Limsjéberget finnes angiven A kartan till det geolo- 
giska bl. »Uddevalla> och dr tydligtvis hamtad fran Generalstabens hojd- 


. Jfr Muntur, JoHANnsson och SANDEGREN: Goteborgstraktens geologi, Géteborgs 
jubileumspublikationer. Goteborgstraktens natur, sid. 204 och kartan, Tavl. 3. 
ae sarskilt kartan over Sédra Sverige i senglacial tid. S. G. U., Ser. Ba, N:o 8, 
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karta i skalan 1: 500 000, som fdr punkten i fraga angiver 479 fot (c= 
142,3 m).! Ehuru jag, sarskilt efter tiden fér besdket & Limsjéberget, erfarit, 
att Generalstabskartornas héjdsiffror i en del (man ma hoppas sillsynta) fall 
aro behaftade med nog si grova fel, satte jag tillit till den anforda siff- 
ran med tanke pa det uttalande, som en fackman, professor KARL D. P. 
Roshn, for nagra ar sedan pa begiran tillstallt docenten SUNDELIN 2, och 
varur fdljande hir torde vara fértjint av att anfdras (SUNDELIN, anf. st., 
sid. 106): »Siidlich von einer Linie, die sich ungefiihr von Uddevalla nach 
Oregrund erstreckt, hat das Allgemeine Reichskartenwerk fiir die erschie- 
nenen topographischen und dkonomischen Karten keine Barometerhdhen- 
messung angewandt. Die Héhenziffern fiir Seen in diesem Teile des siid- 
lichen Schwedens sind durch Linienabwigung gewonnen und beziehen sich 
auf die Mittelwasserfliche des Meeres und der Seen. — — Die Héhen- 
ziffern auf dem Lande ohne Dezimalen beruhen auch auf Linienabwigung 
und sind, wenn sie auf dem Boden sicher identifiziert werden kénnen, 
korrekter als diejenigen auf der Wasserflache>. 

Som jag emellertid hade anledning antaga, att siffran 479 var osiker, 
hanvande jag mig i saken hésten 1922 till Rikets allmanna kartverk, varest 
dock lamnades det besked, att bl. a. den ifragavarande, efter allt att déma 
nyligen avvagda, triangelpunkten a4nnu icke var utriknad. Jag ansag mig 
darfor t. v. bodra godtaga den gamla siffran; dock medgiver jag, att en 
reservation hade bort inforas. For att om mojligt fa fragan fullt Klar- 
lagd nu har jag gjort en fornyad hanvandelse till Rikets allmanna kart- 
verk, och har statsgeodeten W:M NILSON godhetsfullt verkstallt en undersdk- 
ning, som givit foljande i en skrivelse av den 9 nov. 1923 meddelade resultat. 

»Vid bearbetningen av den barometerhdjdmatning, som 1885 gjordes a 
Uddevallabladet av Top. avd:n i och for hojdkartan i sk. 1:500000, har, 
vad Limsjoberget betraffar, en forvaxling sannolikt skett, da enligt proto- 
kollet en punkt Lamsjoberg blivit hojdbestamd till 479 fot». (Mig fore- 
faller dock som blott en felskrivning (av 2 ist. f. a) foreligger, enar kar- 
tans punkt ar forlagd just till Limsjobergets nuvarande triangelpunkt). I 
fortsattningen sager NILSON: »Vad Lejdeberg betraffar har jag omraknat 


dess hojd enl. vara nya tabeller for barometermiétning — — och funnit 
dess hojd vara 146 m (= 492 fot i st. f. hojdkartans 515). Om hartill 
ligges den genom trig. héjdmitning funna hojddiff. Lejdeberg — Limsjoé- 


berg 20.6 m erhalles Limsjobergets héjd 167 m, vilket val Overensstiim- 
mer med fil. mag. Ljungners:varde 165. Medeltal 166 meter. 

Emellertid tillagger NILSON, att »Lejdebergets hojd ar bestamd med en 
barometer med havsytan som utgangspunkt och har for forflyttningen mel- 
lan Lejdeberg och havet atgatt en tid av 1 tim. 15 min. Ang. noggrann- 
heten kan jag ej uttala mig, da av protokollet intet framgar». 

Ay detta tillage foljer alltsa, att fragan annu icke kan anses tiilrackligt 
klarlagd, utan far man antingen avvakta den definitiva utrakningen av 
hdjdbestimningen vare sig av Lejdebergets eller Limsjobergets triangel- 


1 Enir namnda héjdkarta upptager enbart siffror utan decimal, alltsi aven i de 
fall, d& de referera sig till fixpunkter, och generalstabskartan, bl. > Uddevalla» saknar 
siffror har, (varemot sAdana finnes fér Lejdebergets triangelpunkt), ar LyonanErs 
férsta ovan citerade anmarkning skéligen omotiverad. ‘- 

2 Jamfor U. Sunpevr: Uber die spatquartaére Geschichte der Kiistengegenden Oster- 
gétlands und Smalands. Bull. Geol. Inst. of Upsala, Vol. KVL 1919: 
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punkt, en utrikning som dock alltfort liar vinta pa sig, eller ocksa cake i 
viiga endera punkten, ty att lita enbart pa barometerbestamningar, dir av- 
standet mellan en saker utgangspunkt och den sdékta nya punkten ar sh 
pass stort som har dr fallet, ir i regeln inte tillradligt, iven om i detta’ 
fall felet mojligen kan visa sig vara obetydligt. 

Sasom andra exempel pa Generalstabskartornas ovan antydda felaktiga 
siffror skola har anforas foljande. ¥ 

Hoéjdkartan i skalan 1:500000 har for sjén (Skarsjin) O om tianen ; 
kyrka S om Uddevalla siffran 409 fot, medan den geologiska kartan, bl. — 
»Uddevallay (utgivet 1901), har 32 m. Siffran 409 fr sakerligen felskri-_ 
ven for 109. (Detta har f. 6. forbisetts av G. DE GER, som 4 den forut 
citerade kartan av 1910 forlagt namnda sj6 med omgivningar ovan det 
senglaciala havets omrade utan att marka den inkonsekvens, som ligger uti, 
att trakten SO harom med ett par smasjéar och en back, som rinner — 
till Skarsjon, forlagts inom det senglaciala havets omrade.) 

A Generalstabskartan bl. »Askersund» i skalan 1: 100 000 (utgiven 1888) 
ar punkten for hdjdsiffran 133.3 placerad 4 vagen mitt for skolhuset NW 
om Lekhyttan i Hidinge socken, medan & det geologiska bl. »Riseberga» 
(utgivet 1874), varifran den nimnda siffran iy himtad, punkten for siff- 
ran (449 fot) dr forlagd 4 vigen c:a 90 m SO om det Annu kvar- 
staende skolhuset. Skillnaden i h6jd mellan dessa bada punkter ir cia 
6.5 meter! 

Generalstabskartan bl. »Hamra» angiver for Hoburgens topp 20.0 m i 
stillet for 35.2 m, vilken senare siffra ar (avrundad till »c:a 35») publi- 
cerad redan for 10 ar sedan'), men rittelse ar icke inférd a en del senare 
kartor, t. ex. Sverige i 32 kartblad, 1916. 

Det anforda ma vara nog for att visa, dels att prof. ROSENS vittnes-— 
bord roérande Generalstabskartornas héjdsiffror icke i alla fall stimmer med 
verkligheten (jamfor iven NILSONS och LJUNGNERS uttalanden), dels ock- 
sa, att man vid kommande undersdékningar bér, om mojligt, utga ifran- 
punkter, som kunna pa ett eller annat satt kontrolleras vare sig fére eller 
efter avvigningen, ty eljest kan man riskera att fa virden, vilka, sasom 
exempelvis i fallet Limsjéberget, leda till vasentligt oriktiga vetenskapliga 
slutsatser. 

Vad till sist betraffar M. G. a eller i nirheten av Lejdeberget, lyckades 
vi (SANDEGREN, CALDENIUS och jag) icke vid vart besdk 1922 finna sikra ~ 
mirken av havets hirvaro hégre an c:a 33 m lagre iin toppen med siffran 

153, alias 146 m (se ovan), d. v. s. resp. 120 och 113 m 6. h., varjimte — 
syftning med tuben mot det omrade, dir Du GrxErR foérlagt sin siffra 141 
m 6. h. for M: G., och ahdersdiraay har gav vid handen, att. traktens 
hégsta delar icke na upp till mera ain c:a 135 (153—18), alias c:a 128 
(146—18) m 6. h. Enligt beniget meddelande (dec. 1922) av DE GEER © 
har han bestiimt punktens lage genom »invinkling & den goda sjOkort- 
specialen i 1:50000> och dess h6jd genom vinkelmiitning med Tesdorphs 
tub, och anser han »hédjdvirdet antagligen fullt anvindbart». Ar ce a 
M. G. a Limsjéberget ec:a 150 och 4 Backamo ec:a 130, torde M. G. 
Lejdeberget emellertid icke ligga sa hégt som 141 m 6. i 


‘ Munruy: Drag ur Gottlands odlingshistoria etc. 8. G. U. Ser. Ca, Nzo 11, 19138: 
Tavl. 1 och 2. 
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De sista arens undersdkningar av M. G. och B. I. G. inom delar av 
sédra Sverige hava givit vid handen, att en revision av ett flertal hit- 
tills offentliggjorda siffror ir i hég grad av behovet pakallad. Emeller- 
tid har jag fnnu icke, pa grund av andra arbeten, hunnit verkstilla en 
ingaende sadan revision annat fin inom nagra fA trakter men hoppas fa 
tillfalle att mniista sommar utstriicka undersékningarna till flera omraden, 
och yore det hogligen d6nskvirt, att bitriide diarvid kunde erhallas fran 
ett par intresserade och duktiga yngre geologers sida, enar dylika under- 
sdkningar, som vanligtvis kriva noggranna ayviigningar med tub eller i en 
del fall spegel, iiro tidsédande. - De fro f. 6. i hég grad 6nskvirda ur syn- 
punkten av det stora intresse, varmed de manga men invecklade spors- 
malen rorande Nordens senkvartira nivaforindringar fran skilda hall om- 
fattas och diskuteras, en diskussion som dock maste komma att mer eller 
mindre hanga i luften, alldenstund underlaget for densamma i vissa han- 
seenden ar alltfor ofullstandigt och dartill oriktigt. Eniar jag f. n. ar 
sysselsatt med en sammanstillning av de varden, som hittills dels publi- 
cerats och dels genom egna och nagra andra geologers undersdkningar vun- 
nits rorande marina grinsen, Baltiska issjograinsen samt Ancylus- 
sjons och Litorinahavets granser i Norden, bland annat i anda- 
mal att bilda mig en uppfattning om, vilka trakter som iro mest i be- 
hov av revision, vore det synnerligen Onskvart, att observationer over 
dylika virden antingen snarast bleve offentliggjorda eller — atfoljda av 
nairmare upplysningar rorande lige, utbildning, avvagningssatt m.m. — mig 
delgivna under adress, Sveriges Geologiska Undersékning, Stockholm 50. 
Hiarigenom kunde f. 6. undvikas, att samma omraden onddigtvis blevo 
undersokta av tva eller flere geologer. 


Bemerkning til R. Haggs opsats om Vastra Sveriges nordligaste 
og hégst beligna skalbank. 


Av 
J. REKSTAD. 


Til denne opsats vil jeg fa knytte et par bemerkninger. Der finnes en 
skjellbanke lengere nord i vestre Sverige enn den av HAG@ beskrevne. 
Den ligger omtrent 600 meter syd for Hulbekk grensergis (r. nr. 28) ner 
erenselinjen mot Norge. Den ligger i nordvestlig retning for banken i 
Silbodals socken og er omtalt i N. G. U. publikasjon nr. 91, s. 22 (Kvar- 
tere avleiringer i Ostfold). 

Efter maling med aneroid ligger den 171 m o. h., altsa litt hdiere enn 
banken i Silbodal. 

De arter som finnes i storst antall i banken ved Hulbekk rgis er: My- 
tilus edulis, Macoma baltica og balaner. Skjellmassen gar op under mat- 
jordlaget, og den ligger ner op under den marine grense (5 % stigning). 

Med hensyn til forekomsten av Macoma baltica i Ostfold (Smalenene), 
sai er denne art if@lge senere undersékelser funnet pa flere steder i indre 
@stfold op til den marine grense; konfr. 

N. G. U. nr. 88, Eidsberg, 338, 40 og 60. og 


> nr. 91. Kvartere avleiringer i Ostfold, s. 20 —22. 
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Moétet den 1 november 1923. 


Narvarande 71 personer. 


Ordféranden, hr G. De Gerr, meddelade, att styrelsen till med- 
lemmar i Foreningen invalt 

Kamrern vid Stockholms Hégskola, léjtnant A. S. Epsrroém, fore- 
slagen av hrr Quensel och G. De Geer, samt 

Fil. stud. G. A. Gustarsson, Uppsala, féreslagen avy hr G. Fro- 
din. , 


Hr A. G. Hoéazom holl ett foredrag om den subkambriska 
landytan vid foten av Kinnekulle, som foredr. tillsammans 
med adj. N. G. Autsrrém undersékt under de tva senaste somrar- 
nas osedvanligt laga vattenstand i Vanern, varigenom denna yta 
var i jimforelsevis stor utstrackning blottad lings foten av Kinne- 
kulle mellan Blomberg och Hiillekis. 

Nedanfér den 10—15 m higa sandstensbrant, som bildar Kinne- 
kulles understa avsats, utbredde sig mellan hig- och lagvattens- 
linjen ett strandbalte, som dar det var som bredast nadde nagra 
hundra meter. Att detta strandplan icke var en produkt av den 
nutida Vanern framgick bl. a. diaray, att det flerstades anda in- 
emot sandstensbranten visade glaciala avslipningsformer och reffor. 
Strandplanets berggrund utgjordes dels av urbergets gnejs, dels av 
de understa bankarna av den kambriska sandstenen och dess botten- 
konglomerat, vilka dock aldrig till stérre maktighet-an ett par 
decimeter tackte“gnejsen. Ofta syntes fér dvrigt, dir denna eljes 
var radande, sma flackar och sprickfyllnader av dessa kambriska 
bottenbildningar. Sandstenen var pa strandplanet utsatt for en 
stark sénderspringning genom frost, och de léssprangda styckena 
voro av kustisen hopskjutna till tydliga vallar pa flera stillen. 
Bitarnas skarpkantighet visade, att detta i stor utstrackning skett 
under de senaste arens lagvattensperiod. Pa detta sitt var den 
subkambriska gnejsytan i betydande utstrackning blottlagd utan 
att férlora nagot avsevirt i sitt prekambriska utseende. Den vi- 


Bd 45. H. 6—7.] MOTET DEN 1 NOVEMBER 1923. 615 


sade sig, i synnerhet mellan Hjalmsiter och Rabick, vara utom- 
ordentligt jamn, naérmast jamférlig med den av Muntue fran Halle- 
berg beskrivna lokaliteten. N om Rabiacks hamn, dar gnejsen 
dverallt visade spar av glacial slipning, var terraéngen mera ojimn, 
men det kunde ay de talrika vid den hiaftande sma sandstens- och 
konglomerattlackarna slutas, att ojimnheterna, som i huvudsak vore 
uttryck fdr gnejsens aaa och vaxlande beskaffenhet, till det 
mesta férefunnos redan i prekambrisk tid. Sasom mycket egen- 
domligt framhélls, hurusom den glaciala erosionen hir, liksom pa 
andra stallen, dar den subkambriska landytan vore val bibehallen, 
néstan icke alls angripit denna, utan liksom avstannat just nar 
den hunnit ned till de kambriska bottenbildningarna och bort- 
skaffat dessa till det mesta. Vidare beskrevs den subkambriska 
gnejsytans vittringsféreteelser, som i det hela strackte sig endast 
obetydligt, en eller nagra fa cm nedat; vittringen bestod icke blott 
i en kaolinisering avy plagioklasen, utan dven i en fértringning av 
denna genom kalkspat och kalcedon. Slutligen omtalades nagra 
petrografiska egendomligheter i sandstenens bottenlager, konglome- 
ratets och sandstensgangarnas upptradande och sammansiattning, 
varjimte papekades nagra andra for kunskapen om den sub- 
kambriska landytan och den prekambriska denudationen anmark- 
ningsvarda férhallanden, som framgingo av studierna éver denna 
strandstricka. Ett stérre antal bilder och profiler illustrerade 
foredraget. En uppsats i amnet inflyter i den under tyckning 
varande Vol. XIX of Bull. of the Geol. Inst. of Uppsala. 


Med anledning ay féredraget yttrade sig herr G. De Guur och 
foredraganden. 


Hr L. von Posr hdll ett av talrika diagram och profiler belyst 
foredrag om sédra Sveriges torvtillgangar. 

Med anledning av féredraget yttrade sig hr G. Ds Guxr och 
foredraganden. 

Féredraget ar under tryckning i tidskriften Nordisk Jordbruks- 
forskning (Berattelse fér Nordiske Jordbrugsforskerers Forenings 
kongress i Géteborg, juni 1923). 

Utstallningen omfattade ett urval av torvinventeringens kar- 
tor, diagram och kortregister Over torvmossar. 


Till inforande i Férhandlingarna anmilde sekreteraren 
H. v. Ecxermann: The Rocks and Contact Minerals of Tennberg. 
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i Métet den 6 december 1928. 
_ Narvarande 43 personer. 


- Ordféranden, hr G. DE Ger, meddelade, att styrelsen till a, 
lem i féreningen invalt 
Fil. stud. Hsatmar Larstn, Uppsala, foreslagen av hr G. Frédin. 


- Meddelades att Kungl. Maj:t beviljat Foreningen ett anslag av 
kr. 2000 for ar 1928. 
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Forrattades i stadgarna foreskrivna val ay funktionadrer fér 1924, 
varvid utsagos: 

till ordférande éverdirektér AXEL GAVELIN, ; 

» sekreterare professor Percy QUENSEL, * 

» skattmastare d:r K. E. Sautstrém, t 

» styrelseledaméter professor G. Dr Geer och statsgeologen 

R. SANDEGREN. 


Till revisorer for 1923 Ars forvaltning valdes d:r Bertm Hée- 
Bom och d:r Berti. Hatpen, med d:r G. Exstrém som suppleant. — 
\ 

Dagen fér januarisammantradet bestaimdes till andra torsdagen 
i manaden. 

Professor J. J. SzperHoLm hol] ett av kartor och ljusbilder be- 
lyst foredrag om granit-gnejsproblemen, belysta genom nya | 
pene leer i Abo-Alands skargard. | 

: 


En uppsats i 4amnet kommer framdeles att publiceras i Férhand- 
lingarna. 


Med anledning av féredraget yttrade sig hrr Hotmeursr. G. De 
GeER, GAVELIN, HAGERMAN, BAckstRém och féredraganden. 


Till inférande i Férhandlindarna anmilde sekreteraren: 

G. Erprman, Iakttagelser fran en mikropaleontologisk undersék- 
ning ay nordskotska, hebridiska, orkadiska och shetlindska torv- 
marker, samt 

G. T. Trogpsson, Om krokodilfynden i Skanes yngsta krita. 


INNEHALLSFORTECKNING. 


Anm. F efter titel utmirker hallet féredrag. 


RF > > > referat av hallet firedrag. 
N > > > notis. 
U >» > > uppsats. 


Forfattarna fro ensamma ansvariga fir sina uppsatsers innehall. 
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— — Anderbergiten fran Ytterby. U. 
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AMINOFF, G., Om en association med barylit och ieayfen vid Tansten | Sire 

— — Om mineralet tilasit vid Langban. U: ..... : 

— — Finnemanit, ett nytt blyarsenit fran Langban. U. 

— — De senaste arens bidrag till Langbans mineralogi. F. . 

— — Hysatmar Sy6GReEN som mineralog. U...... 

ArngorG, J., Arkeologiska och geologiska tidsbestimningar ak" sirskild ansyn 
till Prncxs istidschema. F. ‘aan 

ARRHENIUS, OLoF, Yttrande med anl. av V. M. Omer acumeinrs firedrig om oie 
mermineralens betydning som kalikilde..........2..4. 

Askuunp, B., Bruchspaltenbildungen im _ siidéstlichen Ueteegitand nebst einer 
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morafaltet. U. . 

Braun, G., Uber einen neuen Fund von Gicedabanereey iaber Sanden bei ores: N. 

Cueve-Evter, Asrrip, Férsék till analys av Nordens senkvartara nivaféraind- 

; ringar. Wl ders 
— — Issjétappningen vid Biliagens Merdaneis Hee . 
De Geer, Grerarp, Nya undersékningar rérande Skandinaviens nivaférindrin- 
gar. F. , on 
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De Gurr, Gerarp, Yttrande med anl. ay A. Cieve-Eviers féredrag om re 
tappningen vid Billingens nordspets ...... 
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Spitzberg, Mission Suédoise. RF. 

v. Eckermann, Harry, The Rocks and Contact Minerals of weanbere! ‘U.. 

Exuoim, Gunnar, Ett arkeologiskt bidrag till fragan om nivaférandringarnas 
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